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A. B. COJIOBbEB 


25 JIET CTAJIHHABAACKOH ACTPOHOlWHMECKOH 
OBCEPBATOPHH 

1. Bonpoc o6 opraHHsauHH b TaA>KHKCKOH CCP acipoHOMHHecKOH o6- 
cepBaropHH bobhhk b 1932 roAy b cB’Hbh c npH€3fl,OM b CTajiHiHa6aA SKcneflH- 
miH acTpoHOMHaecKOH oScepBaxopHH JleHHHrpaACKoro rocyA^pcTBeHHoro 
.yHHBepcHTeTa, b cociaBe ee AHpeKTopa iiipo4>eccx)|pa C. F. HaxaHcoHa, a 
xaioKC cx. HayMHoro coxpyAHHKa F^iaBHofi acxpoHOMHHecKofl o6cepBaxop«H 
AH CCCP b riyjiKOBe B. B. OKyneBa h HayMHoro corpyAHHKa Jl. O. Mox- 
Ha 4 . B aa^iami BKcnejHUHH bxo^hjio Bbi6op 'Mecxa io)KHofl 6a3bi o6cep- 
BaxopHH Jiry H neperoBopbi o6 opraHHaauHH (}>oToxeoAOJinx«OH SKcneAHUHH 
B' pafioH flapBasa. 

MojiOAaa Taa>KHKCKaB CoBexcKaa CouHajiHCXHuecKaa PecnyOJiHKa, 
xo.ibKo MXO 0CB060)KfleHHaH ox ABofiHoro rnexa ^yxapcKoro SMHipaxa h ipyc- 
cKoro KanHxajin3Ma b sxot nepnoA KpafiHe HyjKAaJiacb b npHBAeneHHH Hayq- 
Hbix H KyAbxypHbix CHA AAH SKOHOMHHecKoro H KyAbxypHoro paSBiHXHB Pcc- 
nySAHKH. noaxoMy mhcah o6 opraHH3auH.H s' CxaAHHa6aAe hoboxo wayMHo- 
ro ya:pe)KACHHH — acx'poHOMH'MecKOH o6cepBaxopHH BcrpexHAH ^Aaroacejia- 
XCAbHOe OXHOUICHUe CO CXOpOHH ripaBHXeJIbCXBa H UK KoMMyHHCXHMCCKOH 

napxHH TaA*HKHCxaHa. 13 Hon/Spa 1932 roAa Cosex HapoAHUX KoMHcca- 
poB TaA*HKHCxaHa no AOKAaAy npocj). C. F. Haxa«coHa Bunec nocxa.HOBJi«- 
HHe o6 c^raHH3auHH b CxaAHHaeaAe acxpoHOMHAecKOH o6cepBaTopHH. ko- 
TopaH AOAa<Ha 6biAa HBAHTbcn xaK)Ke io>KHoft 6a30H acxpoHOMHnecKOH o6- 
cepaaxopHH JleHHnrpaACKoro FocyAapcxaenHoro yHHBopcHxexa. Ha nocACA- 
HK>io BOGAaraAacb opranHsauHs CxaAHHa6aACKOH o6cepBaxx>pHH, B’biAeAOHH© 
Heo6xoAHMbix HaynHbix KaApoB h oSopyAOBiaHHa, a xanace Ha6AK)AeH»e sa 
HayHHOH ACSITeAbHOCXbK). 

B aaAann nepBon TaA>KHKCKOH acxpoHOMHnecKoft oGcepBaxopHH cxaBH- 
Aacb pa3pa6oxKa npo6AeM HaH6oAee axxyaAbHbix b 6AaronpHHXHbix KAHMa- 
ximecKHX ycAOBHflx TaAJKHKHCxana, Kax Ha6AK)AeHHe h HsyneHHe nepeMCH- 
ubix 3Be3A, MexeoipoB h komcx, a xaxjKe uiHpOKaH KyAbxypHO-npocBexH- 
xeAbHaa AeHxeAbHOCXb cpcAH KopewHoro HaoeACHHa. CxaAHHa6aACKaH o^- 
cepBaxopna Ao-fi>KHa 6biAa cAy*HXb iHa'6AioAaTeAbHOH Saaofl, Ha ochob© ko- 
TopoH npeAnoAaraAocb BnocA€ACTBH€ coaAaxb 6oAe€ RpypHyio oCoeipBaxo- 
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piiK) 3 a npcAejiaMH ropo.^a. B cbjish c stum HaMeqajiocb y>Ke b< dJiH^KafiiiiHe 
ro;ibi npoBecTii nsyqeHHe acTp'oHOMiiiiecKoro pe>KHMa ropHbix paHOHOB Peo- 
nyoJiHKH. npoHSBOACTBa HayqHofl paSoibi y^e b 1933 ro;iy AcTpoHo.\ni- 
necKan o6cepBaTopHH JleHHHrpai^CKoro Foe. yHHBepcHTeTa BbiAejiHJia ho- 
BOfl oSoeipBaTOpHH ipHA HHCTpyMeHTOB, KaK to: 150 MM KOMeTOHCKaieAb, 
100 MM anoxpoMaT Ueficca, yHHBepcajibHbifl HHCxpyMeHT h pha 6 ojiee Me/i- 
KHx npH 6 opoB‘. KipoMe toito, b tom 7Ke 1933 roAy oScepfiaTopHH nipHo 6 pe/ia 
f62 MM po^jpaKTop IllTeHHreAH. nosAHee OcAbiuyio noMoiAb b npoH 6 peTeiHHH 
Hay^Horo odoipyAOBaHHH mojicabh o 6 cepB'aTopHH nojiyqnjia or FjiaBHOH acT- 
pOHOMH^eCKOH o 6 cepBaTOpHH B riyAKOBe H AcTpOHOMHTOCKOrO HHCTHTyTa 
HM. UlTepHSepra b MocKBe. 

BpeMeHHo, AO nocupoMKH naBHJibOHOB, HaojiioABTeAbHbie HiHCTpyMeHTbi no- 
MemajiHCb boa BexjiaMB na oTKpbiTOM Boaayxe Ba Teppace p, ZlK)maM6HHKH. 
ZtjiH corpyAHHKOB o6cepBaTopHH FHApoMeTynpaBAeHHeM TaA^HKHCTaiia 
Obiji BbiA€AeH ^HJiOH 4-x KOMHaTHbiH AOM. B HaBajie 1934 roAa 6biJi okoii- 
naxeAbHO yTBeip^AeH iiiTax o6cepB'aTopHH b coexaBe 13 HejioaeK, b* tom bhc- 
Jie 10 tHayBHbix h HayHHO-xexHHaecKHx pa6oTHHKOB. OAHOBpeMeHHo o6cep- 
BaxopHH nepeuiJia b BeAeHne Ko'MHxexa nayK npH CoBBapKOMe TaA>KHK- 
CKOH CCP. 

B KOHue 1934 toab 3 a AcTpoHOMHHecKOH oOcepBaxopHeft 6biA saKpea- 
jien yqacxoK aeMJiH pHAOM c rHApoMeTCJiy»(6oH, a c BecHbi 1935 roAa na- 
Hajiocb cxpoHxejibCTBo rJiaBHoro 3AaHHH oOcepBaxopHH h H€6o;ibiiiHx na- 
BHJIbOHOB A^an pa 60 HHX HHCTpyMeHTOB*. B 1936 rOAy CXipOHXeAbCTBO B OCHOB- 
HOM 6hJIO SaKCHHOHO H COXpyAHHKH HOAyHHJIH HOpMaJIbHbie yCAOBHH A^IH 

pa6oTbi. 

2. Haqajio HayniHOH AeHxejibHOCXH oScepBaxoipHH 6hjio noJiOH<eHo Bec- 
HOH 1933 r. nepBhTM AHpeKxopoM oScepBaxopHH H. C. AcxanoBHHeM. 0;u(a- 
Ko, eix) Ha6jiioAeHHH MexeopoB 6biJiH KpaftHe nenpoAOJiHCHxejibHbi h b kohuc 
Toro 7Ke roAa oh ocxaBHJi CxaAHHaSaA. t/IexoM 1933 roA^ Ha odcepBaxopuii 
Ha‘6jiK)AaJiH nepe-MeHHbie sbcsah cneunajibHO KOMatHAHpoBaHHbie ajih stoh 
uejiH JleHHHrpaAOM aexpoHOMbi B. A. XtoM6poBCKHft h JI. H. PaAJiOBa. 

B Hanajie 1934 roAa pyKOBOAHxejieM oficepBaxopHH 6 biA HasHaneH B. n. Ue- 
CeB'HH, HSBeCXHblH Ha 6 jIK>AaxeJIb IiepeMeHHblX SBeSA, OAHH H3 HiHHUHaXOpoB 
HAana KOAAeKXHBHOrO HCCAeAOBaHHH KOpOTKOnepHOAHHeCKHX 3Be3A, XaK Iia- 
sbisaeMofi «CAyH< 6 bi AHTaA;roAeH». C ero npHOBAOM b CxajiHHaSaA pyKOBOA- 
cxBO 3 XHM HAaHOM, corjiacHO pemeHHH 4 -h Bcccoiobhoh K0H4)epeHUHH Ha- 
OAioAaxeAeH nepeMeHHbix sboba, 6 biJio nepeAHHo h 3 AcxpoHOMHHecKoro Ha- 
exHTyra CxaAHHa 6 aACKOH o 6 ceipBaTopHH. SneprHHHbiMH yCHAHHMH B. O. Ue- 
ceBHHa mxax o 6 cepBaxopHH b 1934 roAy iionoAHHJiCH phaom BbicoKOKBa;ia- 
(})HUHpOBaHHbix !Ha 6 JiK)AaTejieH KaK r. A. JlaHre, A. B. CojioBbeB, C. M. Ce- 
AHBaHOB'. C 3 xoro >Ke roAa HanaJincb cHCTeMaxHHecKHe Ha 6 AK)AeHHH nepe- 
MeHiHblX 3Be3A, B OCHOBHOM, KOpOXKOnepHOAHqeCKHX Ue4)eHA, MexeOpOB, MO- 

Teopiibix CACAOB, a HecKOAbKO nosAHee, c 1937 roAa xeAecKonHHecKHx Mexe- 
opoB. PesyAbxaTOM Ha-OAiOAeHHH no HAany «CAy>K6bi AHTaAroAHH^ hbhaocb 
HBAanHC B 1935 r. oHepeAHoro KaxaAora h s^eMCipHA KopoxKonepHOAHHe- 
CKHX ue(j}eHA Ha 1935 — 36 rr. 

K coH<aAeHMK), B CBH 3 H c yxoAOM B. FI. UeceBHHa b 1937 roAy H 3 o 6 - 
cepsaTopHH H3AaHne KaTajiora 6 biA 0 npeKpauxeHo, Ha6AK)AeHHe KopOTKO- 
nepHOAHHecKHX ue(})eHA CHHSHAOCb, a c 1938 roAa BHayaAbiHbie Ha 6 AiOAeHHH 
nepeMeHHbix sbcba c nepexoAOM iia (})OTorpai(j)HqecKHH mctoa Ha6AK)AOHHfi 
npeKpaxHAHCb. 
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3. Bbicipoe HaKon.ieHHe O'rpoMHoro HaaiioaaTe.’ibiioro MaTepiicua no- 
CTaBiiJio AcTpoHOMHqecKyK) o6cepBaTDpHio nepe;i Heo6xaAHMOCTbK) cpoUHo- 
ro ero ony6jiHKOB‘aHHH. y>Ke b kohixo 1934 ro^a 6biji Bbinymen h3 neHaia 
IiepBblH HOMep «U{ipKyjI5ipa» oScepBaTOpHH. BsHAy OTCyiCIBHH xopouieH 
nojmrpa4)HqecKon 6a3bi b CiajiHHadaAe nepBbie tNbJSfo «LlHpKyv'iHpa» nenaia- 
JiHCb B XaiiiKeHTe. B 1935 rojiy 6bijio H 3 ;iaHO 12 JSToJMb «LI,HpKyjiHpa» h nep- 
BbiH BbinycK «TpyAOB o6cejpBaTopHH», b 1936 rony 8 JNTojy? «IJ[HpKyjiHpa». 
B ;ia.ibHCHUJeM «UHpKyjmipbi bbixozihjih nepnoAHMecKM no necKOjibKO N 9 N 0 
n ro;i. B 1942 rony najiaHiie nx, b cb?i3h c BejiiiKon OieHecTBeH-HOH bokhoh, 
obuo B'peM€HHo AO 1947 r. npeKpaiixeHo. 3a6eraH HecKOtibKo BneipeA OTMe- 
T!iM, ^To AO 1961 roAa 6biA0 B'bLnyiueHo 88 N 9 N 9 «UHpKyjiHpa n 3 BbinycKa 
«TpyAc>B». B OBH3H c BoapocmHM KOAHnecTBOM Ha6jiioAaTeAbHoro Maiepna- 
,ia o6cepBaTopiiH c 1952 roAa npHciyniiAa k iiBAanHio BBaMen «UHpKyABpa» 
«BK)AA'eTeHH» CTaJiHHa6aACKOH acTpoHOMnnecKOH o6cepBaTopHH. 3a 6 jier 
c 1952 r. no 1957 roAa 6biAO nsAano 23 JNfoJSTo^ «BioAJi€TeHeH» coAep^aiUHX 
CBbiuje era opHrnnaAbHbix ciaTeH coTpyAHHKOB- oScepBaiopHH. 3a tot Hce 
nepnoA 6biAo hbahho AonoAtHHTeAbHo 3 BbinycKa «TtpyAOB». 

4. C 1938 roAa HaHiiHaeTCH nocTenennbiH nepexoA ox B‘H3yaAbHbix na- 
e.iiOAeHHH nepeMeHHbix 3Be3A h MeieopoB k (jK)Torpa(})HqecKOMy. Ho hhhuh- 
aTHBe aerpoHOMOB Foe. AcTpoHOMHHecKoro HHcxHTyra hm. IIlTepHSeipra b 
MCxaHHq€CKoft MacT€!pcKott HHCTHTyxa 6biJi n3roTOBJi6H A-aH CxaJiHHa6afla 
AAH KOMnAeKCHoro (J)OTorpa4)HpaBaHHH MeieoipoB Tax naabiBaeMbiH Mexcop- 
ubiH naxpyjib. IlocjiefliHHH coctohji h 3 4 ca'MOCTOHxejibHWx arperaxoB, c 7-v) 
KaMepaMH na Ka^K^OM, c oSijeKXHBaMH H-7 ( D — 30 mm, CBexocHJia 1 : 35). ' 
0,XHH h 3 arperaxoB ,x.’ib no.nyqeHHH cneKxpoB MexeopoB 6bui cHa6>KeH npns- 
xiaMH, apyroH, 4Jih onpeaejieHHa cKopocxH h 3(l)(t)eKTa TO|pMO*eHHfl, Bpama- 
jomHMCs ceKTOpoM-o6xK>paTOpoM. OcBO©HHe MexeopHoro naxipyjia ocymeex- 
B.iHJiocb noA pyuoBOACXBOM KoHcyAbxaHxa B. B. OeAbiHCKoro. Pa6oTa c 
MeTeopHWM naxpyjiioM Haqa-xacb b 1939 roAy H npoAOJDKajiacb c nepepbiB3- 
MH B 1941—46 rr. Bnjioxb ao 1955 r., KorAa Haqajiocb cxpoHxeAbcxBo hobo- 
ro 6oAee CBexocHAbHoro naxpyAa. 

5. B 1937 roAy HaqaAacb noAroxoBKa k nepexoAy Ha 4)oxorpa4)HqecKHH 
MexoA Ha6AK)AeHHH nepeMeHHbix sBesA. Bcwibiuaa noMoiub b axoft pa6oTe 
6bi-xa oKaaana o6cepBaTOipHH 6biBiiiHM KOHcyAbxaHxxjM Hfatae AOKXX>pOM 4*®* 
Max. HayK, npocjiecC'OipoM B. B. KyKapKHHUM. B 1938 xoAy MexaHHqecKaa 
MacxepcKaa o6cepBaTopHH HaroxoB-HAa h yexanoBHAa nepayio aexpoKaMepy 
c o6x>eKXHBOM TpHoxap Uefica. B 1939—40 rr. MexaHHMecKaa iMaciepcKaa 
H 3 roxx)BHAa A3a aboShhx acxporpaijia c oOxjeKXHBaMH H 13 ( D = 67 41M, 
F = 300 mm) h aexpoKaMepy c o6x>eKXHBOM H— 17 f D = 97 mm, F= 
500 mm) . HoBbie acxiporpa^ibi Omah ycxa«OBAeHbi b oneuHaAbHO noexpoen- 
iioM aah axoii ueAH KaMeHHOM naBHAbOHe. C 1940 roAa acxpoHOMHHecKaH 
oOcepBaxopHH nonxH noAHOcxbio nepeuiAa Ha 4>oxorpa(J)HHecKHH mbtoa hh- 
6aioa€hhh nepeMeHHbix 3Be3A. Ochobhoh saAaqeS hobwx acxporpa4)OB hb^ 
.’iJiexcH BbinoAHeHHe pa6oxbi no «CAy>K6e He6a». Ho nAany paapaSoraHHo- 
mv B. B. KyKapKHHbiM Bce BHAHMoe B CxaAHHaSaAe iHeOo ao 45 rpaAycoB 
IO>KHOIX) CKAOHeHHH 6bIAO pasOHXO HB 100 HAOlHaAOK, KajHABH AAOmaAbK) 
B 144 KB. ppaAyca. CoxAacHO nAana no Ka*AOM HAOuiaAKe naMenaAocb no- 
AyHHXb no 300 chh.mkob, c nocAeAyioiAHM AaOopaxopHbiM nayqeHHeM seex 
neHCCAeAOBaHHbix nepeMeHHbix 3Be3A Hpqe 12.5 3Be3AHOH BenHHHHbi. HanaB- 
iiiaHCH BCKope BeAHKan OxenecTBenHaa BoiiHa aaAepacaAa BbinoAHeHHe b 
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cpoK Bcero njiawa. K 1957 roAy creiKJiHHHaH (j)OTorpa4)HTOCKaH 6H6jiHOTeKa 
06 C€)pBaTOpHH HM€Jia OKOJIO 20 TbICJiq CHHMKOB. HajTHMHe CTOJIb 6ojibiuoro 
(}x)TOirpa4)HHecKoro 'MarepHajia jiajio B03MO>KH0CTb He WJKH^iaHCb OKOHna- 
HHH BceH nporpaMMbi npOBecTH Gojibinyio pa6oTy no HsyneHHio nepeMeHiibix 
3Be3A, peayjibxaTbi Korqpbix cHCTCMaTHHecKH ny6jinKOBajiHCb b* 

K «06iu,eMy Kaxajiory nepeMGHHbix 33e3A» HSAasaeMbix AH CCCP. 
ripH 3XHX HCCJieAOBaHHHX 6bIJI o6Ha!py>KeH pHA HOBbIX nepeMeHHUX H HOBbIX 
3Be3A. A. B C<xioBb€BbiM B 1945 roAy 6biJia oxKpbixa HOBan sBesAa b co- 
3Be3AHH OpJia, a & 1952 roAy Hosan 3 co3Be3AHH CKOpnHOHa h npoMSBCAe- 
*Ho H'CcjieAOBaHHe pHAa Apyriix hobbix BsesA* 

6 . BbiAaiomHMCH oo 6 bixHeM b >kh3Hh oScepBaxopHH HB-HJiocb .nepcAana 
ee B 1941 r. b BeAenne TaAH<HKCKoro OHjinajia AxaAeMHH HayK CCCP, npe- 
o6pa30BaHHoro nosAHee b 1951 r. b AKaAeMHio HayK TaAHCHKCKOH CCP. 
3xox nepexoA hbhjich noBOipoxHbiM sxanoM b* pa 6 oxe o 6 cepBaxopHH, oxKpbiB- 
uiHM HOBbie, 6 ojiee mHpoKHe nepcneKXHBbi aah ee HayHHo-HccjieAOB'axejib- 
CKOH AeHxejibHocxH. K co>KajieHHK) peaAHsauHH 3xhx nepcneKXHB saAepnca- 
jiacb c CBH 3 H c BepojioMHbiM iHanaAeHHeM HeivieuKHx (j)amHcxoB Ha CoBex- 
CKHM CoK)3, HXO He MOPAO He OXpaSHTbCH HH !pa 60 'Pe oScepBaXOpHH. BbKia 
aaKpbixa -MacxepcKan xohhoh MexaHHKH, npeKpaxHAocb HSAanHe MayMHbix 
pa6ox o6cepBaxopHH, SojibiHan nacxb coxjpyAHHKOB ymjia Ha (})pOHx 3aij;H- 
lUaXb SaBOeBaHHH COUHaJIHCXHHeCKOfl peBOAIOUHH. 

OcxaBuiHecH coxpyAHHKH He npeKpaiuajiH CBoeft pa6oxbi: A. B. CojioBb- 
CB npoAOJiJKaji pa6oxbi no CAy>K6e He6a, O. B. ZtodpoBOJibCKHH \Ha6j\K)jx^a 
axxHBHOCXb CoJiHua, Heo6xoAH'Myio a*^h npornosoB noroAbi, BeJiaeb o6pa- 
6oxKa apxHBa, lopaxKHe peayjibxaxbi pa6oT b* 3xot nepHOA CHCxeMaTHnecKn 
ny6jiHKOBajiHCb b AcxpanoMHHecKOM UHpKyjiHpe Biopo AcxpoHOMHnecKHx na- 
6jik)A€»hhh ah CCCP. C OKOHnaHHeM bomkh HanajiGCb nocxeneHHoe Boccxa- 
HOBJieHHe HayHHOH AeHxejibHocxH o6cepB*axopHH b npejKHeM 06'beMe. B 
1947 roAy bo3o6hobhjich BbinycK HSAaHHH. 

HocjfeBoeHHbiH nepHOA xapaKxepHsyexcH xaKH<e SHanHxejibHOH nepe- 
CXPOHKOH xeMaXHKH 06 cepBaX 0 pHH B COOXBeX'CXBHH C nOCXaHOBJieHHHMH XIX 
H XX cx3e3AOB napxHH, npHSjiHjKeHHeM ee k iHyHCAaM HapoAHoro xosHflcxsa, 
ycHJieHHeM xeopexHnecKHx HccjieAOB'aHHH. B sxom oxHouieHHH BHanHxejibHVJO’ 
Haynnyio ueHHocxb npeACxaBJiHiox TeopeTHHecKHe HCCJieAOBaHHH O. B. 
pOBOAbCKOIX) no XeOpHH KOMeTHbIX (})OpM H CBH3H COAHeHHOH a'KXHBHO-CXH C 
(})H3HHecKHMH nfpoueccaMH B rojiOBax KOMex; Jl. A. Kaxacesa — no xeopun 
ABHHceHHR MexeopHoro xejia b aTMoc(j>epe h HayneHnio njioxiHocxn bmcokiix 
C'loeB axMoc4)epbi MexeopHbiMH MeiOAaMH; FI. B. 5aoaA>K3H0Ba - — o c:BH3;r 
KOMex c MereopaMH. HpoAOJincaioxcH pa6oxbi A, M. BaxapeBa no naCjiioje- 
HHHM KOMex, xejiecKonHHecKHX MexeopoB h MexeopHbix cxeAOB, a xaKme no 
oinpeAeAeHHK) xHinoB xbqctob kombx. B noaieBocHHoe Bpe-MH b CAO pa6oTa.i 
X. y. CaAbiKOB, usBecxHbiii cbohmh paSoxaMH no ncxopHn acxpoHOMHH 
B TaAH(HKHCxaHe. 

Oce'HbK) 1952 r. Ha CxajiHHa6aACKOH o6cepBaxo!pH 5biji TipoBCAeiH 5-ii 
Bcecoi03HbiH nJieHyM komhcchh no KOMexaM h MexeopaM AcxpoHOMHnec]<o- 
ro CoBexa AH CCCP nocBHmcHHbiH 25-JiexHK) TaA>KHKCKon CCP, Ha koto- 
poM npHcyxcxBOBajiH MHoroHHCJieHHbie npeACxaBHxejiH acxpoHOMHnecKHx 00 - 
cepBaxopHH CCCP. HxoraM HAenyMa nocBameH oahh xom TpyAOB o6cepBa- 

XOPHH. 

OcodeHHo 6ojibUiOH pasMax MeT€<^pHaH acxpoHOMHH noAvnuAa b cbh3ii 
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c opraHHsauHeft KoMHiera no HayHeHHio bmcokhx cnoee aTMOc4)€pu npH AH 
CCCP, nocTaBnBiuHM nepea o6cep®aTopHeH aaoiany pasBHTHH McreopHUX 
MCTOAOB HccjieAOBaHHH BMCOKHx cjioeB aTMOc4>ephi, a xaiKsce ynacTHH oOcep- 
BaropHH B MewAynapoAHOM reo^HsiwecKOM roAO. yKasaHHaa pa6oTa no- 
Tpe6o&aAa ocHamcHHa oScepBaTopHH hobbtmh npH6opaMH, b noAyneHHH ko- 
Topbix 6oAbiiiaH noMOuib SbiAa oKaaaHa AH CCCP b AHu,e ee KoMHiero®, h 
A naAeMHH nayK TaAJKHKCKoft CCP. BbiAeAHBuieft Heo6xoAH'Mbie cpeACTBa. B 
1956 roAy ina o6cepBa'TopHH 6biA BBeAen b pa6oTy hobwh, 6oAee OBexocHAb- 
Hbrfi MCxeopHbiH naxpyAb, cocxonmHH hb xpex arperaxoB c napaA.iaKXHnecKofl 
MOHXHpOBKOH, HO 7 aapOlpOTOCbeMOHIHblX 'KAMep HA4>A C o6'beKTHBaMH 
ypaH-9 (D=100 MM, F=250 mm). B iKOHCxpyHpoBaHHH naxpyAH AeHxeAbHoe 
ynacxHe npHHHMaAH: xaHAHAax xexHHnecKHX nayK JlH-TxarJlroH, HHweHep 
B. C. 06py6oB, dr. wayqHbiH coxpyAHHK JI. A. KaxaceB. Hoa pyKOBOACiBOM 
B. H. HBaHKKOBa CuAa nocxpoeHa ycxamoBKa aah (J)oxoMexpHMecKOfl cxan- 
AapxHsauHH 4)oxonA6HOK MexeopHoro naxpyAfl. B xom w© roAy AAs Koppec- 
noHAHpyioiUHx Ha6AK)A€HHH 6biAa opraHH30»aHa cxanuHa b 14 km loro-aa- 
naAHee CiaAHHa^aAa, «a xeppaxopHH 6bi&uiero coBXoaa CxaAHHaoaACKHH. 
Ha cxanuHH ycxa«oBAeH oahb hb HOBbix aiperaxoB MexeopHoro natpyAH, a 
TaKAc© paAWOAOKauHOHflaa cxaHUHH n-2M aah Ha6AioAeHHfl Mereopo® paAHO- 
MexoAOM. B CBHBH c MPP B 1957 roAy Ha CxaAMHaCaAOKofi o6c^BaxopHH 
5bi./iH ;i:ono;iHHTeJibHO ©BiCAeHbi b pa6oTy abc pa^BpHbie ycTaHOBKH 0-3. 

B o6AacxH nepeMewHbix asesA (J)oxorpa(J)HqecKHH 'M€toa 'Ha6AioAeHHH 
6biA AonoAHeH fioAce toahum — aAeKxpocjwxoMexpHqecKHM. JIah axoft ucah 
5.naroAapH noMoiuH AH TaA*nKOKofl CCP b 1957 roAy coopyjKeH BpeM©H- 
Hbifi nas-HAbOH, B KoxopoM ycxaHOBABH MeHHCKOBuii xeAecKon A3T-7 c 3©e3A- 

H«M 3A€KTpO<l>OXOM€XpOM. 

K. X. CaHAOBbiM npoB€AeHa GoAbuiaH pa6o'Ta no cneKxpotjKjxoMexpHH 
63XH JlHpbi, A. H. Ohahihwm — no ABH>KeHHK) 3Be3A raraHTOB cneKxpaAb- 
iioro KAacca B, acnnpa'HXKoft B. T. roHXKOBiCKOH — no npHMeHeHHK) ooBpe- 
MeHHOft BblHHCAHXeAbHOft XeXHHK© B aiHaAHXHHeiKHX MBTOAaX H€6©CHOft MCXa- 
HHKH, A. B. COAOBbeBUM — HO HayMCHHlO Ue4)eHA C(i)epHHeCKOft COCXaBAHlO- 
meft raAaKxwKH, T. E. EpAeKooBofi — no cocxaBAennio cneunaAbHoro xaxa- 
Aora (})oxorpa4)HqecKHx 3'Be3AHwx BeAHKHH, acnHpawxoM M. 3. MapKOBHMeM — 
no onpeA€A©HHK) xeMnepaxypH KOMexHbix HAep. B nocAeAHH© roAU aah ho- 
Boro obinycKa 06mero KaxaAora nepe.MeHHHx aaesA npoBeAewa 6oAbuiaH 
pa6oTa no nepeHa6AiOAeHHK) neipeMemHbix sbcsa THna omhkpoh KHxa. 

7. B 1951 M 1953 roAax KoMHxetoM no MCxeopHxaM npn AH Tbajkhk- 

CKOfi CCP COBMeCXHO C AcxpOHOMHHeCKOft oScepSaXOpHeH dblAH npOBClAeHbl 
3KcncAHUHH no o6cAeAOBaiHHio Mecxa npeAnoAaraeMoro naAOHHH 6oAbuioro 
MexeopHxa wa Boctohhom IlaMHpe. Kipaxep HaxoAHxcn Ha acbom 6epery 
p. Ax-cy, y joro-BOCxoHHoft OKOHenHocxH ropHoro MaccHBa MuHxaAKHp b 
pailOH© Mypra6a. B 3 thx sKcncAiHUHHx npHHHMaAH yqacxHe acxponoM 

A. M. BaxapeB, reoAor C. A. 3axapoB, reo4)H3HK B. H. ByH3, ciyAeHXbi 
Try, xexHHKH-MarHHTOAorH B. H. FAaAymaK, 10. H. JOlyxoB, Tono'rpa<))u 

B. H. KanbiAOB, H. O. HoHOMapeB. SiKcneAHUHefi cocxaBAena noApo6HaH 
Kapxa Kpaxepa h npoHaaeA^Hbi reoAornnecKH©, MarHHtoAorHnecKHe h xono- 
rpa(|)HqecKH© oScAeAOBawHH. 

8. OAHoft H3 ©awHWx aaAan nocxaBAeHWwx nepeA oCcepBaxopHefl Hap- 
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Phc. 1. MeHCKOBUii iiJi 'cKon A3T 7 c noJT 03 iTi..r«T OTnepcTii.M 7('0 fiM. Bhaoh 
. MOHTIipOBaHHblH Ha OKyJlHpHOH 'laCTII 3 .TieKTpOff)OTOMeTp, COeAHIK’HIlLIl'i KaoejlHMH c 
ycHJiHTejibHbiM H perJicTpHpyrouuiM ycrpoftcTBaMH, pacnojio^ivcinibiMii iia optojihov orno- 

BanHH 3a HaSjiio/^arejieM. 
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THefl H npaBHTejifaCTBOM TaA^KHKHcrana 6 bi/ia Ky.abTy!pHO-npocBeTHTejibHaH 
pa 6 oTa cpe^H KopeHHoro iHace.ieHHH Pecny 6 jiHKH. OopMa 3 toh pa 6 oTbi 6 bLaa 
pasviH^Ha: npHHHMajiHCb sKCKypcHH na odcepBaTopHH, ycipaiiBajiHCb jickumh 
H a XailHCHKCKOM H pyCCKOM HSbIKe, OpraiHHSOBblBa.lHCb Bbie3/lbl B paflOHbl, 

B napKH KyjibTypbi h oT^bixa, nsjxaum Spomiop. y>Ke b nepBbie ;iBa ro;ia o6- 
cepBaiopHH nponycTHJia oko;io 4 tbichh HejioBeK h npoBeaa 60 jickukh na 
TaA^HKCKOM H3biKe. B nocJieBoeHHbie roAbi KyAbiypHo-MaccoBaH pa6oTa 
npoB»OAHJiacb KaK HenocpeACTBCHHO oScepBaTopHeH, xaK ii no jihhhh 06me- 
cxBa no pacnpocxpaHeHHK) nojiHXHHecKHx h nayqHbix 3HaHHH. 3a 25 Jiex 
oOcepBaxopHH o6cjiyHCHjia pasAHHHbiMH BHAaMH KyjibxypHo-npocBexHxe;ib- 
HOH paSoxbi OKOAO 120 xbicHH MejioBeK. 

9. Bojibiiioe BHHManiie oocepBaxopHii c nepBbix aex cBoero cymecxBo- 
BaHHH yAC^HJia H 3 yn€Hnio acxponoMHMecKjoro pe>KHMa paajiimHbix, b- ochob- 
IHOM ropHbix, ipaHOHOB TaA>KHKHCxaHa JXJIH Bbi 6 opa Mecxa no cxponxejibcxBV 
6 oAbiijOH acxpoHOMHqecKOH !o 6 cepBaTopHH. K 3 xoMy no 6 yH<AaJio yxyA-uieHne 
KaqecxBa H 3 o 6 pa»ceHHH c cbhsh c 6 bicxpbiM ipocxoM ropoAa. 

VyKt b 1934 ir. 6biJia oprannsoBaHa n^pBan aKcneAHUnn b paftoH Bap- 
3o6a, b 20 KM ceBepHee CxajiHHa6aAa. B 1935 x. paSoxa.m abc 3KcneAHUHH, 
nepBan b paftoHe Xoa>kh 06n-rapMa, b 45 km coBepnee CxaJiHHaSaAa, b* io>k- 
Hbix oxporax rHOcapcKoro xpe6xa, Bxopan na Ah3o6ckom nepeBajie PHCcap- 
CKoro X}pe6xa. B 1936 h 1937 ro^ax o6cjieAOBaAacb uenxpajibHaH qacxb Fhc- 
capcKoro xp€6xa b pafione BbicoKoropHoro oaepa HcKaHAep-Ky^b. B 1938 ro- 
M.y o6cepBaTopHH coBMecxHo c AcxpoHOMnqecKHM H.HcxHxyxoM im. UIxepH- 
6€pra opraHH30Bajia BpeM€HiHyK) cxaHUHio b 6 km ox r. ypa-TK)6€. OAHOBpo- 
MCHHO o6cjieAOBajiHCb ceBep'Hbie oxipoxH TypKecxaHCKoro xpe6xa. CxanunH 
npopa6oTajia ao 1940 r,, KoxAa ona 6biAa n^peSpomeHa na bhmhhh nepnoA 
B paftoH HcKaHAep-KyAH. B pa6oxax no oOcAeAOBaHHK) npHHHMajiH yqacxne 
H. H. PypbeB, K. A, Hhkhxhh, A. B. CoAOBbeB, B. M. MepnoB. BejiHKan 
0x€necxB'6HHaH BOHHa npepBajia Aa^bHeftiuHe o6cAeA0'BaHHH. 06pa6oTKa Bce- 
ro coSpaHHoro MaxepHajia noKaaajia, nxo naHJiyHiuHe ycAOBHH jxjih acxpo- 
HOMnnecKHX Ha 6 jiK>AeHHH WMeioxcH b panone HcKaiHA^p-Ky^n. 

B 1946 roAy 6biAa oipraHHaoBana HOBiaB ^hcxo xosHHCXB-eHHaH sKcneAH- 
UHH Ha HcKaHAop-RyAb. 3xoh sKcneAHuneH 6 bLxo noKasano, nxo b CHAy npH« 

pOAHbIX yCAOBHH, OXAaAeHtHOCXH OX HaCeAOHHblX Mecx, H XpyAHOCXH nOCXOHH- 
Hoil CBH3H B 3HMHHH nepHOA, CXpOHX€AbCXBO SOAbllJOH aCXpOHOMHHeCKOft o6- 
cepBaxopHH 3 AOCb noxpe6yex orpoMHbix cpeACXB n noKa HeueAecoo6|pa3Ho. 
HeoSxOAHMO orpaHHHHXbCH nOCXpOHKOH He6OAblI10H aCXpOHOMHHeCKOH 

cxaHUHH. PaftoHbi riaMHpa h flapsasa txwkc oKaaanHCb mbao npHroAHbiMH 
AAH 3X0H UeJIH, M€>KAy XeM 6oAblllOH pOCX o 6 cepBaxOpHH, iHeo6xOAHMOCXb 
pasMemeH'HH hobopo nocxynaioiAero 0'5opyAOBaHHH, oxcyxcxB'He noMemoHUH 
Aah AaSopaxopHH n oAHOBipeMeHHO yxyAineHHe KanecxB aTMoc(})epHbix yoxo- 
BHH B nepxe Cxa^iiHaSaA xp'e6yex iopcHtpoBaiHHH cxponxeAbcxBa Soabiiioh 
acxpOHOMHHecKOH o6cepBaxopnH aa HpeA^AaMH ropoAa. 3xox^ Bonpoc ‘Bcxpe- 
XHA 6AarOnpHHXHOe OXHOUJ0HHe CO CXOpOHbl AH TaA>KHKCKOH CCP, BKAK)- 
HHB'ineH cxpoHxeAbCXBo B HAan HOBOH nnxHAexKH 1956—1960 rr. B xeneHHe 
1956 POAa 6 biAO npoHSEeAeno oScAeAOsaHHe mocxhocxh b. paAnyce ao 80 km^. 
ox CxaAHHa6aAa. B peayAbxaxe axoro oScAeAOBaHHH cxponxeAbOXBo hoboh 
odcetpBBxopHH 6 biAo HaMeneHO Ha xoambx b 14 km ox CxaAHHaCaAa,^ na asxo- 
xpacce CxaAHHa 6 aA — 0pA^OHHKHA3ea6aA, ta^ sa o 6 o 6 pB'axopHeH aaKpen- 
AHexcH yHacxoK nAoiuaAbio 20 ra. riepByio onepeAb cxpoHxeAbcxBa npeAno- 
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jiaraeiCH saKOH^iHTb b 1960 raiy. npoeKTHpyeMoe oSopyAOBaHHe hoboh 06- 
cepaaTOjpHH — 45 cm pec|)jieKTOp, KaMepbi lllMH^Ta h psiji Apyriix coBpeMcn- 
HbiX acrpOHOMHHeCKHX HHCrpyMeHTOB — HB-HTCH HOBMM CTH'MyJIOM JlJ\n 6bl- 
CTpeMiiiero pocxa ee -Hay^o-HCCjie/^OBaTejibCKnx pa6oT b oOjiacxH noBHaBUH 
CTfpoeHHH BCeJieHHOH. 

riocTOHHiHafi noAA^pjKKa 'OapTHH H npaBHTfejibCTBa Ta;i^HKHCTaHa,, 

AKa^eMBH HayK OCCP, AKaAeMHH Hayx Ta.^^HKCKoii CCP ^aer naM bu3- 

Mo>K}iocTb c euie Oo.ibmeH yBepeKHOCTbio h 5oiipocTbK) cMOTpeib B 6y;iyiuee. 

JIHTEPAiy PA 

A. B. C o ;i o B b e B, «CTajiHHa6aACKa5i acTpOHOMimecKaH o6cepBaTopHH». Tpv;ibr 
TanJKHKCKoro (I>H;iHajia AH CCCP, t. XXVII, 41, 1951. 

Jl. A. K a T a c e B, — Hcc;ieAOBaHHe KOMer h Mereopoe na GrajHHafiaACKOH o6cep- 
BaTOpHH>. Hsb. Ota. Ectcctb. HayK AH TaAiKHKCKoft CCP Bun. 8 , 26, 1945. 

A. B. C o A o B b e B, «npo6AeMbi sBesAHofi (J)OTOMeTpHH Ha CTaAHHa 6 aACKOH o 6 c 4 :p- 
BaTOpHH». Hsb. Ota. ecTecTB. HayK AH TaA>KHKCKOH CCP, Bbin. 8 , 21, 1954. 
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A. B. COJlOBbEB 

BHSVAJlbHblE HABJlIOflEHMJl HEPEMEHHblX 3BE3A 

nepeMeHHbie 3Be3Abi hbjibiotch oahoh h3 
aeaflCKoii o6cepBaTOpHH c nepBbix ;iHeH ee ocHOBaHHfl. UeHHUe 
hhh nepe.MeHHbix sBeaa, Kan H3BecTHO, Moryx 6biTb noJiyueHbi h 
H oro o^PYAOBaHHH, a KJiHMaTHMecKHe ycAOBHn TaA>KHKHCTaHa, c oOhai eM 
HCHbix Houeft B jieTHee BpeMH, oco6eHHO 6.aaix>npHHTCTByK)T jiaKonjicHHio, He- 
JpepbiBHoro ipsiAa Ha6jiiOAeHHH, 4to ocoSchho sajKHO npn nayueHHH nepe- 
WeHHblX 3Be3A. 3tO H HB'HJlOCb OAHOH H3 IViaBHbIX npiIHHH BKJHOHeHHfl o6cep- 
BaxopHH B npoBOAHBUjyiocH xoraa KOAACKXHBHyio pa6oxy coBexcKHX acxpo- 
SS no xaK .Ha 3 b.BaeMOH «Cxy>K6e AHxaAroneH. hah KopoxKonepHOAH- 

'^^'^riepBue'^BHayaAbHbie Ha6jiioAeHHH nepeMenHbix 3Be3A oxhochxch k a b- 
1 T B 3TOT nCOHOA KOMHiHAHpOBaHHbie aCipOHOMH^e- 

ro\ yKHBepcHTeTa B. A. AoMOpoB- 

CKHH H J1 V Pa;vioBa npoH3BeAH 6oAbiuoH pan Ha6AiOAeHHH KopoxKon p 
o«KHX uecbeHA y>Ke b 1935 roay B. A. floM6poBCKHM SbiAH ony6AHKO- 
BaHbi peayAbxaxbi 1524 Ha6Aio;ieHHH 10 nepeMCHHbix 3Be3A, npHneM BbiacHH- 
AOCb HaAHMHe A-ia BoAonaca h 1-5 V BoAbuioft MeABCAHUbi HaMeHeHHS 

"^’'TKOHife''^ 933 TSAtlS«L npoAOA>KaAHCb hobbim AnpexxopoM 
cepBaxo^HH B n UeceBHneM. B 1934 roAy hm 6b , ah npHBAeneHb, k axoH 

SnBaAH(})HUHpoBaH.Hb,e Ha6AK)AaxeAH nepeMeHHHX 3Be3A F. A. ^anre 
r M re.xHBaHOB ii A. B. CoAOBbeB h MOJvoAbie Ha6AK)AaxeAH H. H. EypbeB 
n nyx^ B XOM >Ke ix>Ay b cooxBexcxBHH c pemenneM 4 -h BcecoK)3- 
Hofi KOHcbSeHUHH Tio pepeMeHHbiM 3Be3AaM pyKOBOACXBO «CAy)K6oH AmaA- 
rnn<‘H» H3 AcxpOHOMHneCKOH oOcepBaXOpHH JleHHHrpaACKOrO Toe. yHHBepCH 
i^rebiAO SpeAaHO CxaAHHaeaACKOH o6cepBaxx>pHH, Ha KoxopyK, ^ 

SSraTal “cS'pSe’Ho"™ »nS“e „a6B™e«HA no 

S6:rKrn^^roHO«a™'?-o“L^^^^^ 13 ™- Ha6aKSH„f. „a. 

100 AHTaiiroaHUMH. B 1935 roiy nacTiinKan “j”, 

DHaAa ABAa BoaMoacHoexb yixwHHXb BAeMeHXbi aah 24 nepeMCHHU 
aX xS. B TOM >Ke TOAy A. B. CoAOBbeBbTM 6b , ao ony6AHKOBaHo ne^pane 

3471 Ha6AK)AeHHe «aA 21 nepeMeHHOH 3Be3AOH xHna Kb! JlHpb,. 
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CB€T OHeoe^oi fi ii T. ogcepBaTQpHeft 6bu. Bbinymen b 

^ KopoTKonepiiojHqecKHx ue(j)€- 

crm. A R cocxaB.ieHHbiH B. n. UeceBiiveM npii 6.iH>KaHmeM yua- 

MarepHaTia n '■Kioti'pnH ^ ^ t^aiire. B Karajiore, homumo cnpaBiOHMoro 

HMX 3™ ^aHbi peayvibiaTbi peBH3HH a.xeMeiiTOB 36 nepcMCH- 

.f-HHft ^ ony6.XHKOBaj] peayjibTaTbi 1533 naCjiio- 

Sn^ecL CK ® y^bTipaKopoTKone- 

^ ^ ^ Bo.ao.iea, yroqHHB ee axcMeHTbi. B tom >Ke roBv A R Co. 

noKaaa woBooiKpHTbie HeHocjie/ioBaiHiHHe nepeMOHHbie SBeaabi 

■m lit* ’ 0 7 H3 Hiix npiiHa/yiewax k KopoTKonepHo;iHMecKHM ueieHnaM u 

lix irpeABapHTe.prbHbie s.^ieMeHTbi B '^7 nr nan ^ ^ ^ 

nan nefpeMeiHHan F^D-H 6^4877^ oSHapy^piji, nvo HeHccjieAOBaH^ 

khm kphoaom KO-ieeaH,,,' 6,iL paBH^M yJiaTpaKopoT- 

„„,,j.B„.,a o603»a«pe" KBK 

B. A. HaqanKHH ajib B'biHB.aeHiiB Bonpoca o6 h 3 mphphtj 7 ^ ro^ax 

TOpbix H3 hhy H^^rTMUT^ ^ ^ Hoa^eAOBaiHHH no-KasajiH y neKo- 

»aSp„«r y" Tver :™I t a 

tore paaCi^r T B ™(i pi. 

BHTeabHoro Bnc.ia nepaMmibix bbpbb H3MeHeHHa nepHoaos aHa- 

peBiiaHK aiaiOTCB HOBwe ncnDaRnaimiuB ^ ppayaBrare rapoH3BepeHHofi 

stoB paSoTof, aBTZ,M B l9?aT/rf «» 16 aseBP. B obbsh c 

nppiBHBKH K 3Be3jia\i NPS noMombK) (J)OTOAMeTpa rpa(j)4)a nyxeM 

sLx onpe/iejieHbi BHsyajibHbie Bejin^Hbi 184 

rra KopoTKonepHOilHqecKHx ueAeH^l. nojivtieHHaH iiiKa- 

Tax coBeTCKnx^^HcT/TM ® AajibHeHmeM uinpoKoe npHMeHewHe b pa6o- 

^ HccjiB^iOBaTeaieH BepeMeHHbix 3063^, Tax Kax aaeT bosmow 

eBe3aHS"B"e^™r"" "P™”''"’'- * M"™a *«TOMeTp„BBC„„fi cHCXeMB 

B 1940—41 ro;iax hm >Ke Obua npoBefleHa Gojibrnasi TpyaoeMKaB naOo 

■HblX LaOTHf 1 nOMOIUbK) Tex >Ke HHCTpyMeHTOB BHaJaJlbHblX 3063, T- 

" CipaBHeHHH 4JIH 43 .TO.liro'nepHO^lHqieCKHX BejlHTHH. 

A R Ya° Re.'ioMy pn^y npHTHH TObibKo b 1956 roay 

T^tpot IBaxoBrCKHM 6biJia saKOHneHa o6pa'6oTKa cBbiiue 

MSBeTeHLiTT 193r'\q rr™H "u^ KOpOTKOITepHOaHqeCKHX npo- 

50 0/ ^934—39 rr. H. H. TypheBtiM. Bbijio BbiacHeHO, xto ho^th 

neotoToR R nepeMeimbix HMeiOT hcho BupaweHoe HSMeHeHHe 

wtornn ^ ^'^buiHHCTBe c.ivqaeB 3TH HSMeHeHHiB HenpaBMaibHOFo xapaKTepa 
Hflor^a CKaqKoo6pa3Hbie. BbicKasbiBaeTCH npeAno/ioxeKne, qro 3tb H3Me- 
Boxpyr opeAHero nepHo^a, KOTopuH b TeveHHe oqeHb ajih- 
IX) BpeMeHH ocraeTCfi nocTOHHHbiM. BecbMa bo 3 mo»ho, qro JiHHeHHan 
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cHHycoHAajibHaH cJ)OpMa H3MeHeHHH nepHOAa ne MOHcex 6 biTb ooctohh- 
HOH. npHMepoM 3 Toro MO>KeT cJiy»<HTb SX Bojibuioft MeABeAHUbi. 06pa- 
6oTKa Bcex iHa6jiK)A^HHH 3TOH nepeMeHHoft aa nepHOfl c 1899 no 1951 rr. 

A. B. CoJioBbesbPM noKaaajia, mo HecMOipa na AOCiaTOMHO HaA6>KHyK) ch- 
HvcoHAa.TbHyK) cj)opMy HSMeHeHHH nepHOAa c 1914 r. bi oo.iee paHHHC anoxH 
HSMCHeHHe neipHOAa SHaHHxejibiHO otojighhctch ot nee. 

BorarbiH MaxepHaji no KopoTKonepHOAnnecKHM uecpenAaM 6 bi;i coopan 
Ha oGcepBaTopnii b 1934 — 36 h 1942 — 44 rr. B. O. LtocesHneM. OAwaKO 
no.iHOCTbio Bce ero iiaSnioAeHHH ao HacToamero BpeMenn ne ony 6 AHKOBaHbi. 
MaCTHHHO OHH 6bIAH HCn0Ab3OBaHJJ HM B erO OTAeAbHbIX CXarbHX B paSAHH- 
Hbix HBAaHHHX, HanpHMep, B ero 6 oAbiiiOH pa 6 oxe no HCC.ieAOBaHHK) acJxpeK- 
xa B.:ia>KKO (TpvAbi Foe. Acrpono-MnnecKoro HHCXHxyxa hm. IIlTepH 6 epra, 

X. XXllI), a xaK*e b HsBecxHax AcipoHOMHHecKOH o 6 cepB'axopHH OAeccKo- 
ro Foe. yHiiBepcHrera hm. McHUHKOBa (HsBecxHH, x. 1. Bbin, 1.2. x. H, 
B'biri. 1, 2. X. Ill) BioAjrexeHe «FlepeMeHHbi€ 3Be3Abi» h ap. iisAannax. K co- 
>KaAeHHK) B apxHBe o 6 ceipBaxopHH ne HMeexca CBeAennH o Ko.iHnecxBe Ha 6 Aio- 
Aemiii B. H. UeceBiiMa, tax xaK nocjieaHHft noKHAan oGcepBaxopuro VBea hx 

C COOOH. BO BCHKOM CAVnae OHH AOA>KHbI HCHHCAHXbCH AeCHTKa'MH XbICHH. 

06uj.ee hhcjio KopoTKonepHOAHuecKHX uecJjeHA, Ha6AK)AaBiuiHXCH ii hccacao- 
BaHHbix Ha o6cepBaxopHH, MaxepHaAU o Koxopbix 6biAH ony6AHKOBaHbi b xoh 
ii.’iH HHOH (jjopMe. AocxHraex 134. Chhcok hx Aan b xa6AHue 1. Bo BxopoH 
KOAOHXe 3TOH Xa6AHUbI npHBOAHXCH HHHUliaAbl Ha6AK>AaxeAeH F — 

H. FI. FypbCB'. - F. A. JIaHre, Ce — C. CenHsaHOB, C A. B. Co- 
AOBbeB, U, — : B. O. LFeceBHU. 

Bce AaHHbie no sxh.m 3Be3AaM 6bLiH mupoKO Hcno.xb30BaHbi b nepBOM 
HSAaHHii «06ui,ero Kaiaaora nepeMenubix 3Be3A» h3a. AH CCCP h Aexpo- 
HOMHuecKHM Hhcxhxvxom HM. LlJxepH6epra, rae npHBeAOHbi 3AeMeHXbi 85 ko- 
poxKonepnoAH'iecKHx” ueepeHA. no-nyueHUbix Ha Cxa.iHHae.aACKOH o6cepBaTO- 
PHH. B ocHOBiroM B. U. FteceBUHe.M h A. B. ConoBbeBbiM. Bes npeyBeAHue- 
HllH MOJKHO CKaaaXb. HTO 3AeMeHXbI 6oAbIUHHCXBa KOpOXKOnepHOAHUeCKHX ue- 

(hejiA Hpue 12 Be.;iH«jHHbi AoexynHux aah Ha6AK)AeHHH b^ CCCP 6bi.xH onpe- 
Aeaeubi h npoBepeubi na Cxa.iHHa6aACKOH o6cepBaxopHH. FIomhmo ochobubix 
BH ayaAbHbix Ha6.3iOAeHHH no naany CAy>K6bi AHxaaroAeH coxpyAHWKaMH 
Cxa.’iHHa6aACK0H o5cepBaxopHH b xox we nepHOA npoBOAH.nHCb mhoxomhc- 
JI0HHbr6 H 0 H'CCJIC/lO'B 3 HHbIX H 33TM6HHbIX nCpCM&HHbIX 3B63ZI. 

Mto >Ke Kaca^TCH aoJironepHo/iHqecKHx ue(J)eH;i, to ohh b ochobwom hccvIc^o- 
Ba.iHCb no3;uiee no Mepe i-iaKon.ieHHH (j 30 Torpa(})HqecKoro MarepHajia h a^ecb 
Mbi KacaTbCH HX Hc 6yA^M. OcoSeHHoe BHHMaHHe 6bi;io y;ieji0HO onpeixe^Te- 
Hiiio Tiina H ({xnsnnecKHx 3 JieMenTOB nepeMenHoexH hobhx nepcMeHHbix 3Be3n 
oBHapvweuHbix b 1930- -35 roAax no CHUMuaM • 3oHHe6eprcKOH o6cep&axo- 
PHH B nqpHOA 1934—37 rr. npoHSBOAHAHCb HaOAioAeHHH 172 hobhx nepe- 
MeHHbix 3Be3A. Hhcao hx 6bi.ao, .HecoMneHHO, necKOAbKO 6oAbme. xau xaK aah 
B n. UeceBHua ne HMeexen xonubix AaHHbix. B xofi pa6oxe yuacxBOBaAH 
B. n, UeceBHH, A. B. CoAOBbeB, H. H. FyipbeB h F. A. JlaHxe. 

Ha ooHose ncAyneiHHoro Ha 6 AK 5 AaxeAbHoro MaxeipnaAa 6 hah onpeaeAe- 
Hbi 3 AeMeHXbi AAH 75 nepeMCHHUx ssesa, xAaB'HbiM o6pa30M B. FI. IXecesHueM 
(32 3Be3AH) H A. B. CoAOBbeBbiM (25 aBeaa). B 6 oAbUJ«HCXBe CAyueB ohh 
oKasaAHCb aaxMeHHbiMH h KopoxKonepHOAHuecKHMH uejpeHAaMH. Bce ohh 
BKAK)HeHbi B xa6AHuy 1 H 2. 
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Ta6Autfa 1 

CnHcoK HadJiioflaBuiHXCfl KopoTKonepHOAHHecKHx AC^eHA 


3Be3Aa 

Ha6jiK);^aTeJib 

3Be3;ia 

Ha6jiK)Aa- 

Tejib 

3Be3Aa 

j Hadjiio^^a- 

j TCJIb 

SW And 

C, J1 r. 

W « 


AE < ■ 

JI. 

XX « 

JI. r. 

UY Cyg 

r. 

>10 « 

Jl. 

AC < 

r. 

DM <2 

r. 

AV < 

4- 

SW Aqr 

Jl. 

RW Dr a 

c. r. 

BF « 

Jl. 

SX « 

Jl. 

SU 

C. JI. 

BH « 

c. JI. r. 

TZ « 

c. 

SW « 

c. 

DH « 

c. r. 

yz « 

c. 


C. JI. 

Gy « 

c. 

BH « 

u- 

RX Eri 

r. 

GZ « 

c. 

BO « 

JI. 

6K « 

r. 

rO Per 

c. 

BR « 

c. JI. r. 

UZ « 

r. 

AR « 

Jl. r. 

BT « 


BB ^ 

r. 

/?y Psc 

Jl. 

CP < 

r. 

! BC « 

r. 

6G « 

r. 

CY < 

r. 

« 

c. 

66 « 


DN < 

r. 

66 For 

r. 

55 Gup 

c 

AA Aql 

JI. 

RR Gem 

JI. r. 

RU Scl 

r. 

V 341 < 

! Ce. 

SZ « 

I c. 

V 440 Sgr 

r. 

X An ! 

r. 

AK < 


V 675 « 

r. 

RV 4c 1 

r. 

TW Her 

c. JI. r. 

Vr Ser 

c. 

TZ Aur 

JI. r. 

VX « 

c. 

AN « 

c. 

RS Boo I 

c. r. 

VZ « 

c. 

AP « 

c. 

ST « i 

c. 

« 

u. 

>15 « 

c. 

SW < 


AG < 


>47 « 

c. 

SZ « 


AR « 

c. 

AV « 

c. 

TV « 

c. r. 

DL « 

C. i 

>41^ < 

c- 

rr < 

c. r. 

Z)r « 

c. 

BF « 

c. 

uu « 

c. r. 

61/ //ya 

r. 

cr « 

u. 

i/y < 

r. 

SZ « 

r. 

T Sex 


Cnc 

c. 

GG « 

r. 

V « 

U- 

W CVn 

c 

rz « 

Jl. 

51/ GAfa 

c. 

Z « 

C 1 

CQ Lac 


SX « 

c. r 

RU « 

r 

RR Leo 

c.r. 

lU « 

c. 

« 

c 

66 « 

1 c. 

67 Kir 

c. 

66' « 

c 

ST « 

C. j 

GG « 

c. 

ST < 

n 

6G « 


GK < 

c. 

RV Cap 

C. JI. 

TV « 

c. 

XX « 

c. 

RZ Cep 

c. r. 

K LAfi 

c. 

>15 « 

r. 

RR Cet 

c. r. 

G Lep 

r. 

>lA/« 

c. 

RU « 

c. JI. r. 

rK L/a 

JI. 

>16 « 

c. 

RZ « 

C. JI. 

i/y < 

r. 

a47 « 

c. 

RV « 

JI. r. 

RZ Lyr 

c. 

AU < 

c. 

RX « 

c. JI. r. 

EZ « 

c. r. 

AV « 

c. 

6 Gom 

c. 

AQ « 


BB « 



c. 

56 A/on 

c. 

BC « 

c. 

RV CrB 

r. 

67 Oph 

c. 

X3n 465 

r. 

XCrt 

c. 

VV Peg. 

c. JI. r. 
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la6Auu,a 2 


CnHCOK HaSjuoAaBUiHXca aaTMeHHbix nepeMCHHbix 3863^ 


Beea^a 

Ha6JiK)AaTejib 

SfieaAa 

Ha6jiK)- 

Aarejib 

XZ And 

1 

FK Eri 

C 

ST Aqr 

c ; 

TZ « 

u 

SU < 

C ! 

OT < 

n. c 

BQ < 

BX « 

c. 

r 

VV « 
rx « 

C 

c 

<:d « 

c 

BK « 

c 

cz « 


5L < 

r 

DO « 

c 

RX Gem 

c 



AV « 

u 

00 Aql 

c 

i4L « 

C 

V 337 < 

Ce 

yir « 

c 

V 343 < 

i B 

rr //er 

u 

V 346 < 


TU « 

u 

V 417 < 

C 

GA' « 


EM Aur 


CC « 


EP < 


DD « 

u 

SX CMa 

c 

D/y 4^ 

Jl. u 

SZ < 

c 

DK « 

u 

TX < 

c. 

< 

n 

TZ < 

c. 

GG « 

u 

UU € 


L5 « 

IX 

X7 CM\ 

c 

GV/ < 

IX 

YY < 

c 

IT « 

n 

TY Cap 

c. ^ 

Af Af « 


.UW « 


A/F c 


UU Gas 

Ce 

WY Hya 

c 

SU Gep 


AV « 

C 

A1 < 


DE « 


RW Get 

C. ^ 

Z)F « 

u 

SS < 

c. ^ 

Z)/ « 


TT < 

C 

DI « 


TU < 

c 

Z)Af « 


TW < 


SW Lac 

u 

TX < 


TW « 

u 

TY < 


« 

u 

W Crw 

c 

VY « 


V Crt 

c 

< 


Z < 


UU Leo 

u 

SI Cyg 

c 

UY « 

c 

ZZ € 


-Z Lep 


BR « 


RR< 

u 

KR « 


RS< 

c. u 

V382 < 


SS Lib 

c. u. 

TY Del 

r 

VZ « 

c 

Z Dra 


TU Mon 

c 

RZ « 

c 

UY « 

c 


SeesAa 


« 


AQ 
AV 
BO 
SW Oph 
SX « 

V 441 ^ 
V506 
DN On 
EY ^ 
FN « 
FR « 
FZ « 
7U Peg 
AQ < 
AT « 
BE < 
BG « 
BN « 
DK « 
DM < 
DO < 
EH « 
AY Per 
RV Psc 
SZ « 
AV Pup 
SX Sgr 

SY « 
WX 

BN « 
DV « 
Vj54 < 
V^24 « 
AL Sco 
FV « 
BS « 
BS Set 
AU Ser 
AO « 
AK « 
AS « 

Bl « 

GQ « 
Tau 
CF « 

IT GA/a 
UW Vir 
UY « 

vv « 

AG < 
AK < 
AZ < 
BD « 
iBF « 
BH < 
BE Vul 


Ha6jiio- 

Aaxejib 


C 

C 

C 

B. 

U 

u 

c 

Ce. 4 

C 

C 

C 

C 

u 

U 

U 

u 

u 

u 

c 

c: 

r. ^ 

c 

U 

U 

c 

G 

U 

U 

n 

c 

C 

u 

c 

u 

c 

c 

U 

c 

n 

n 

B 

Ce,. i; 
U. Ce 

c 

c 

u. c 

U 

c 
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Ztse xpexH HCCjieAOBaHHbix sbcsa OKaaajiHCb HenpaBHJibHbiMH h nojiy- 
npaBHJibHbiMH nepeivteHHbiMH, HMeexcH HeSojibuian ;i:ojih nocxoHHHbix. KpoMe 
Toro 6bijio ooHapy^eHo inecKOJibKO A'0*/ironepHOAH^ecKHx nepeMeHHbix sseax. 

He MeHbinee BHHManHe Ha CxajiHHa6aACKOH oSceipBaxopHH 6faiJio yA€.xe- 
Ho BHsyaJibHbiM HaSjiiOAeHHHM saxMeHiHbix nepeMeHHbix sBesA. SaABHen sxhx 
H a6jiK)AeHHH HBAHAOCb nojiyneHHe hobbix h yxoHHeHHe cxapbix sjieMenxoB 
nepeMeHH’OcxH h naKonjiCHHe iHeo6xoAHMoro Maxepnajia a«^h BbiHHCJieHiiH 
op6Hx. HesaB'HCHMo ox 3 xhx Ha6jiK)AeHHH B 1934 — 35 rr. noA pyKOBOAcxBOM 
B. n. LteceBHHa npoBOAH^acb pa6oxa no oocxaBAeHHio xa6jiHu jijih BbiHHC- 
jieHHH op6Hx aaxMeHHbix nepeMeHHbix sBesA. B Ha^JiioAaHHHx saxMennux 
SBesA npHiHHMaAH ynacxHe b ochobhom B. H. UeceBHH, A. B. CojioBbeB, ot- 
nacxH H. H. TypbeB, F. A. Jlanre h A. A. BacnjibeBa. 

B xa6AHue 2 npHBOAnxcH chhcok Ha6AK)AaB'UlHxcH SBesA. Ha oxMeHeH- 
Hbix B xa6;iHue 150 SBesA, 73 HaSjiiOAaAHCb B. H. UeceB-nneM, 49 ~ 
A. B. CoAOBbeBbiM. ZtjiH 104 aaxMeHHbix sBesA 6biJiH nojiynenbi hob hie a:ie- 
Menxbi, onySjiHKOBaHHbie b nepBOM HSAaHHK 06mero Kaxajiora nepeMeHHbix 
3Be3A. 06iAee hhcjio Ha6jiiOAeHHH saxMeHHbix asesA AocxHxaex HecKOAbKHX 
AecHXKOB xbiCHH. PesyAbxaxH hx nySjiHKOBajiHCb b HSAaHHHX o6cepBaxopHH 
H BiojuieTCHe «neipeMeHHbie 3Be3At>i». CjieAyCT saMexHXb, hto sHanHxe/ibHaH 
nacxb Ha6jXK>A€HHft B. FI. UeceBinia no;iyqenHbix na CxajiHHa6aACKOH o6cep- 
BHxoipHH, AO HacxoHiHero BpeMeHH lie oaiy6jiHKOBaHa n AOJi>KHa bohxh b o 6- 
mHH cnHCOK Bcex ero HaSJiiOAeHHH noJiyneHHbix b CxajiHHaSaAe h OAecce. 

Heo6xoAHMo xaK>Ke oxMexHxb BHsyajibHbie Ha6AiOA€HHH AO/ironepHOAH- 
necKHx nepeMeHHbix SBesA cneKTpaAbHoro KJiaccaMe7a xaKH^e nenpaBHJib- 
Hbix nepeMeHHbix anesA cneKxpajibHoro KJiacca N , npoH3BOAHBiuHecH b 
1936 r. M. H. Mhxhhbim, a noaAHee B. M. HepnoBbiM. OAHaKO nporpaMiMa 
3XHX Ha6jiK)AeHHH B-BHAy BbieBAa Ha6jiK)AaxeJieH na CxaAHHa6aAa, He 6biAa 
aaKOHnena. Ha hhx jinuib HesHaqHxejibHaH nacxb iHa6jiK)AeHHH B, M. Hepno- 
Ba 6biJia onySnHKOBaiHa bo Bxx>poM BbinycKe «TpyAOB» o6cepBaxoipHiH. 

B CBH3H c nepexoAOM na $oxorpa(})HHecKHH MexoA Ha6jiiOAOHHH h opra- 
HHaauHefi b 1938 roAy xax HaabiBaeMOH «CnyHc6bi He6a», BHayajibHbie Ha- 
6jiiOAeHHH cxa.iH nocxenenno coKjpaiAaxbCH. K axoMy n^e BpeMeHH npeKpaxn- 
jiHCb Ha6jiioAeHHH H no cJiyH<'6e AHxajirojieH. 

B aHannxeJiBHOH cxeneHn 3xo o^HHCHHexcn yxoAOM na o6cepBaxopHH 
xaKHx KBajiH4)HUHpoBaHHbix iiaSjiiOAaxejieH Kan B. H. UeceBHn, F. A. Jlan- 
re, C. M. CeJTHB'aHOB'a. Ho, HecoMHeHHO, nxo BHayajibHbie Ha6jiK)AeHH5i bhcc- 
jiH 6oAbuioH BHJiaA B Ae.xo noaHaHHH nepeMeHHbix asesA h nono>KHjiii Hana- 
jio mnpoKOH H3BecxH'0€Tii oCcepBaxopHM. 
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H. M. UlAXOBCKOn 


4>0T0rPA<l>HHECKHE HCCJIEAOBAHHJI nEPEMEHHblX 3BE3fl 

1. B nejpBbie roAM cym,ecTBOBaHH5i CTajiHHa6aACKOH o6cepBaTopHH oc- 
HOBHblM MeiOAOM HSyqCHHH nepeMeH-HblX 3Be3A HBAHJIHCb BHSyaAbHbie Ha- 
6;iK);ae;HJiH. Ho y^e c 1936 r. cTajiHHaSaACKHe acTpoHOMbi cxa.iH Hcnojibso- 
laTb A-IH OTKpHTHH H HSyHeHHH OTAeJIbiHblX nepeMeHHblX 3Be3A 4)OTOTeKH 
CHMeHscKOH H MocKOBCKOH oficopBiaTop-HH. Tbk, b 1936 — ^1937 rr, A. B. Co- 
.lOBbeB OTKpblJI Ha CHMeH 3 CKHX HAaCTHHKaX 7 HOBbIX IiepeMeHHblX 3Be3A 

(CHS 771—774 h 841—843). B xe >Ke doah oh ony6AHKOBaA peayAbTaTbi 

H3yH€HHH no CHM-eHSOKHM nAaOTHHKaM 25 HeHCCJieAOBaHHblX nepeMeHHblX 
3Be3A. 

B 1938 r. H. H. FypbeB HCCJieAOBaji no n.iacTHHKaM Mockobickoh o6- 
cepBaTOpHii 3 ne4}enAbi V, Z» n RR Lac. 

B 1941 r. B. A. HananKEH nccACAOBaA no tcm nAacTH'HKaM nepeMCH- 
¥yK) FS Cyg. KpoMe Toro, (J)OTorpa(})HnecKHe Ha6AK)A€HHH npRBJieKaAHCb 
n Ann nccJieAOBanHH pnAa Ha6jiioAaiBmHXCH BHsyajibHO nepeMeHHblX 3Be3A. 

Tax 6biAO noAOKCHo nanaAO 4>OT^Hpa4)HHecKHM HCCAeAOBaHHHM nepe- 
MeHHbix 3Be3A B CTaAHHa6aAe, uinpoKO paaBepHyBUiHMCH b nocAeAyioiUHe 
roAbi, nocAe HaKonAOHHH AOCTaxonnoH KOAAeKUHH co6cTBeHHbix (})iOTOrpa(})HH 
3Be3AHoro HeSa. 

2. B cepeAHHe 1938 r. b CTaAHiHa6aAe Sua ycTaHOBAen acionpatj) c 
ofiiyeKTHBOM «TpHOTap» LI,eHca (D— 92 MM, D : F“ 1 :4,5) Bch MexaHnnecKaH 
^acTb sToro (xaK h nocAeAyiou;Hx) acTporpa(|)a 6biAa HaroxoBAena b Macxep- 
CKHx oScepBaxopHH. Ha sxom acxporpa(J)e b 1938 — 39 rr, B. A. HananKH- 
KbiM, A. B. CoAOB'beB'biM H C. H. PaSKHHbiM 6biAo HCAyHeHo 642 HeraxHBa 
(13X18 cm) 28 H36paHHbix nAomaAOK. HcnoAbaoBaAHCb rAaBHbiM oSpaaoM 
HeceHCH6iiAH3H!poBaHHbie nAacTHHKH „Superfulgur‘‘ 2100° no X n U, 
Superguil h HHK^H 1200° no X yl II . 

B 1939 r. 6biA ycTanoBAen nepBbiH abohhoh acxporpacj) c AnyMH o6'beK- 
XHBaMH «HHAycxaip — 13»(D==67 mm, D :F=1 :4,5),a b 1940 r. nanaA paSo- 
xaxb BTopoH xaKOH TKe HHcxpyMeHx. C 1940 r. na 3 xhx acxporpa4)ax CHCxe- 
MaxHnecKH BeAexcn ^^oxorpa^npoBaHHe Bcefl AocxymHoft b CxaAHHaSaA-e nac- 
XH neOecHOH c4)'epbi ao — 40° («CAy}K6a He6a»). Habh paOoibi npe- 
AycMaxpHBaex noAyneHHe ne Menee 300 nAacxpfHOK (13X18) no xancAOMy 
H3 100 ueHTipoB, pacnoAo>KeHHbix xax nro Ka>KAaH xonxa He6ecH0H C(J)epbi 

19 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


nctpoKpbi&aeTCH He MeHee hcm rLiacTHUKaMH c pasHbiMii ueHipaMH 

(sa HCKJiK)HeHHeM caMOH K)>KHOH 30Hbi, r;;e jxJin Ka>K;;oH tohkh HMeiOTCH 
nJiacTHHKH ..iHuib oAHOix) ucHTipa). B 1940 — 47 rr. 4)OTorpa4)HpoBa..iHCb rjiae- 
HbiM oOpaaoM 30Hbi 0° — 40° H — 1-90°, b 1948 — 52 rr. bch AOCTynHan 

HHCTb He6a (—40° [-90°), b 1953—55 rr. — soHa —40° ^40°, c 

1956 r. CHOBa (j)OTorpa4)Hpy€T'CH Bce He6o. 

B 3TOH paOoTe yHacTBOBajiH: C. Pa6KHH (1939 r.), B. A. HananK™ 
(1940 r.), B. M. MepHOB (1940—41 rr.), A. O. KpyMnaH (1941 r.), A. B. Co- 
jiOBbeB (1941 — 1948 rr. ), E. H. yuiaKOBa (1941 — 45 rr.), K. A. Hhkhthh 
( 1941, 1946 rr.), A. H. Oh;ihh (1947 — 57 rr.), O. H. BacHJibHHOBCKaH 
(1948 — 1957 rr.), A. A. BacHjibeBa (1948 — 50 rr.), F. E. EpjieKCOBa {\^ 5 \ — 

1957 rr.), H. M. LUaxoBCKoft (1954 — 57 rr.), K. X. CaH;^OB' (1956 — 57 rr.), 
r. C. OHJiaTOB* (1956 — 1957 rr.). 

B 1946 r, 130 njiacTHHOK ceBepHofi sohh 6biJio nojiyneHo K. A. Hhkh- 
THHbiM Ha BbicoKoroDHOM osepe HcKaH;iep-Ky.ib (h =2300 m), r^e 6biji »pe-' 
MeHHo ycraHOBvieH o^^hh hs acTporpa4x)B. 


TaOAUt^a Ks 1 


Toa 

Hhcjio 

nJiacTH- 

HOK 

roA 

Hhcjio 

naacTH' 

HOK 

Foa 

Hmcjio 
naacTH • 

HOK 

1939 

159 

1945 

550 

1951 

1901 

1940 

1056 

1946 1 

504 

1952 

1281 

1941 

69b 

1947 

182 

1953 

1303 

1942 

392 

1948 

867 

1954 

1738 

1943 

645 

1949 

1574 

1955 

953 

1944 

548 

1950 

919 

1956 

1519 


B TaO.’iHue 1 npicBo;uiTCH hhcjio njiacTHHOK «C.3y>K6bi He6a», noJiyneH- 
Hbix B 1939—1956 rr. 

Ha 1 HHBapH 1957 r. Kp.ijieKUWH «Cjiy>K6a iHe6a> HacHHTHBajia 
16 787 njiacTHHOK. Ho ucHHocTb 3toh caMoft KpyriHOH b CoBeTCKOM CoKDse 
KOJiJieKUHii anaqHrejibHo CHH>KaeTCH tcm, hto b paB^anqinbie roAbi Hcnojibso- 
BajiHCb !pa3;iiiqHbie copra c])OTonjiacTHHOK, MHorHe h 3 KOTOpbix hbahiotch, k 
TOM y Ke, 'Ma.noqyBCTBiiTejibHbiMH h ne oOecneqHBaioT nojiyqeHHH Ha njiacTHH- 
Kax iHOpMaJIbHOH npeACAbHOH 3Be3AHOH BeJIHHHHbl. HoCJieAHHH i6jIH3Ka K 
12.5 (Ha xopoiuHx njiacTiiHKax npH CTaHAapTHoft 3Kcno3HUHH b 30 MHHyx. 

B 1939 — 40 rr. HcnojibsoBajiHCb masHbiM oOpaaoM HeceHCH6HjiH3Hipo- 
BaHHbie njia)CTHH‘KH «Superfulgur» XJH 2100°. B 1941 — 47 ‘rr. cJx)ax>rpa4)H- 
poBaHHe BOJiocb npeHMyiuecTBeHHo Ha HeceHCH6HJiH3HpoBaiHHbix 
XM 1200°, HO H3-3a nepeOoeB b CHa6>KeHHH hmh npHMeHHjiHCb h MajioqyB* 
CTBHTeJIbHbie nJiaCTHHKH «OpTOXpOMl> XJJ 200°, «H30XpOM> XJl 600° 
(1942r.) H peHTreHOBCKHe Xfl 300°— 730° (1945 — 46 rr.), a TaK>Ke mac- 
THHKH «M300pT0» H «Ilford» HaHXpOM. 

B 1948 — 51 rr. ocHOBHbiMii HBJiHJiHCb HeceHCH6HJiH3HipoBaHHbie njiac- 
THHKH Agfa — astra; npHMeHHJiHCb xaK^Ke opTo:?^tpoMaTHMecKHe njiacTHHKH 
Agfa — astra (1948 r.) h HMK^M XU 1000° (1950 r.), cneKrpajibHbie 
njiacTHH'KH BBicoKOH HyBCTBHTeJibHOCTH Eastman Kodak 103 a — 0>, h nan- 
xpoMaxHqecKHe HHK^H 1700° h 1200°. B 1952 r. npHMeHH- 
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jiHCb rjiaBHbiM oSpasoM HeceHCH6H.iH3HpoBaHHbie n,iacTHHKH HHKfliM 
XU 1800° H B HeOojibUioM KOJiHHecTBe na.HXjpoMaxHHecKHe HMK<PH X/1, 1700° 

H Agfa astroplatten. B 1953 r. npeHMyuiecTBeHHO yinorpeO-iajiHCb Hecew- 
CH^HJIHSHpOBaHHUe HJiaCTHHKH HHK0M XJl 700° H (paOpHKH J^9 2 HyB- 
CTBHxeJibHocTbio 45 ej. FOCT. B 1954 r. npHMeHSJiHCb naHxpoMaxHqecKHe 
njiacxHHKH Agfa astroplatten B naqajie 1955 r. HcnojibsoBa.xMCb nanxpo- 
MaxHHecKHe njiacxHHKH «Ilford Astra» III h VIII h HeceHcnOHJiHSHpoBaH- 
Hbie (paOpHKH J^fs 2 45 FOCT. C ceipefl,HHbi 1955 r. 4x>xorpa(J)H.poBaHHe He6a 
Be;ieTCH Ha HeceHCHSHJiHSHpoBaHHbix njiacxHHKax Agfa astro. 

npea,BapHxejibHoe HCCJieAOBaMHe (poxoMexpHHecKHx cHCxeM, cooTBex- 
cxByjoinHx pasHbiM copxaM npHMeHHBUJHXCH & CxajiHHaOaae njiactHHOK 6u- 
.xo BbtnojiHeHo F. E. EpjieKCOBoii. Eio oirpeAJieHbi nonpasKH, BasHtHiUHe ox 
cneKxpajibHoro K.xacca h BBeaflHOH BeJiHHHiHbi, Koxopwe hboOxoahmo npix- 
;iaBaxb k sBeaAHWM BejiHHHinaM, onpejtejieHHWM no njiacxHHKaM paajiHMiHOH 
cneKTpajibHoii nyBcxBHxeJibHOCXH, axh nipHBejieHHH hx k MOKflyHapOAHOii 
CHCXeve (pOXOrpaCpHHeCKHX SBeBAHWX BeJIHHHH. OAHaKO, AAH HCnOAbSOBaHHH 
3XHX nonpaBOK npii ncc.xeAOBaHHH nepeMeHHbix asesA Heo6xoAHMO 3HaHne 
cneKxpoB neipeMeHiHOH h sbcsa cpaBHeHHH (hjih nepeMeHHoft h xex 3Be3A b 
( poxoMexpunecKOM cxaHAapxe, no KoxopuM onpeAeJiH.<iHCb SBesAiibie BeJiHHH- 
Hbi 3Be3A cpaBHeHHH). KpoMe xoro, AAH nopeMCHHbix, uBex Koxopbix cymecT- 
BeHHO H3MeHHexcH, BBeAeHHe 3XHX nonpaBOK BooOuie neBOSMowHO. ^ 

SAecb *6 cAeAyex ynoMHHyxb h o pa6oxe O. FI. BacHAbSHOBCKoft, nccjie- 
AOBasuieft omH6Ky nojia oO-beKXHBa «HHAycxap-13> aah (JwKaAbHbix H3o6pa- 
jKeHHH 3Be3A H noKaaaBuieH, nxo 3xa omnOKa npeHe6pe>KHMO MaAa bbaoxb 
AO paCCTOHHHH B 50 MM OX UeHXpa nAaCTHHKH. 

Xlpy'XHM HeAocxaxKOM CxajiHHa6aACKOH (poTOxeKH HBJinexcH KipaflHe He- 
paBHOMepHoe pacnpeABAeHHe mhcab «eraxHBOB, noAyneHHbix no oxACAbHbiM 
ueHxpaM. B TO BpeMH kbk aah oahhx ueHxpoB nMeexca ywe HecKOAbKo co- 
xeH nAacTHHOK, AAH ApyrHx MHCAO HX He AOCXHraex h 50. 3xo oO-bHCHHexcH 
KaK KpaHHeft HepaaHOMepHocxbio b pacnpeAeAeHHH hchhx homch no BpeMe- 
HaM roAa. xapaKxepnbiM aah Bcefi CpeAHeft Aahh, xaK n HeAOCxaxKaMn b hah- 
HHpoBaHHH paOoTbi HB acTpoppaipax. 

KpoMe xoro, HCCACAOBaHHe no CxaAHHaOaACKOH (J)0ToxeKe KopoxKo- 
nepHOAHAecKHX nepeMennux 3Be3A, h b oco6eHHOcxH onpeAeAenne hx nepHO- 
AOB, saxpyAHeHO tcm, hto KajKAbift uenxp cHHMaexcH, kbk npaBHAO, He 6oAee 
oAHoro-AByx paa aa HOHb. 

B 1940 r. 6biA ycxanoBAen acxporpa^) c oO-bCKTHBOM «HiHAycxap-17» 
(D=100 MM, D:F=l:5j. nepBOHanaAbiHiO na 3 tom acrporpacpe BeAHCb pa6o- 
Tbi no npHBHSKaM OTACAbHUX noAefi c neipeMeHHWMH sBesAa'MH k CeBcpnoMy 
noAHpHOMy pHAy H (poTorpa4)HpoBaHHe HeKOTopbix nepeMCHHbix aseaA mc- 
TOAOM «u,enoHeK». C 1949 r. na hcm BeAexcH (jx)xorpa(|)HpoBaHne 20 ueHXipoB, 
pacnoAO}KeHiHbix XAaBHbiM o6pa30M B noAOce MAennoro FlyxH («FaAaKXHMe- 
CKaa nporpaMMa^) . K l/I 1957 r. A. B. CoAOBibeBbiM noAyMCHo no axoii 
nporpaMMe 2010 nAacxwHOK (xAaBHbiM oSpaaoM 13X18 om). HcnoAbaoBa- 
AHCb xe >Ke copxa nAacxHHOK, mto h aah «CAy>K6bi He6a». 

FloAHaa KOAAeKUHH nAacxHHOK CxaAHHaOaACKOH oOcetpBaxopHH, noAy- 
neHHbix Ha 4-x acxponpacpax b 1938 — 1956 xoAax, HacHHXbiBaex nonxii 
20000 nAacxHHOK. 

3. CxOAb 6oAb'UiaH KOAAeKUMH CHHMKOB He6a nOBBOAHAa UlltpOKO pa3- 
Bepnyxb b CxaAHiHaOaAe 4)cnx>rpa4)HHecKHe HccAeAOBaHHH nepeMCHHbix 
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3Be3;i. B 3THX Hcaie;iOBaiiiiiHX y«jacTBOBaJin: B. M. HepnoB (1940—41 rr.), 
B. B. KynapKHH (1941 r.), A. 0. KpyMnaH {Kp\ 1941 r.), A. B. CojioBbeB 
(C; 1942 — 1957 rr.), A. 51. Ohjihh (<?; 1947 — 1957 rr.), O. B. JloSpoBOjib- 
GKHH (4; 1947 r.), O. n. BacHJibflHOBCKaa (B; 1948—1957 rr.), A. A. Ba- 
GHJibCBa (AB; 1949—50 rr.), F. E. EpjieKcoBa (B; 1951—1957 rr.), 
B. H. KaMHiHCKHH ( A'. m; 1953 r.), H. M. UJaxoBCKoft ( LLI \ 1954 — 1957 rr.), 
r. C>. OHjiaTOB 1956 — 1957 rr.). ByKBbi b CKoSKax asiot coKpamen- 

»we odoanaqeHHH HccneAOBaxeJieH, Koxopbie mu dyAew HcnojibaoBaib hhacc. 

OpH BunojiaeHHH sthx paSox 6uao oxKpuxo 16 hobux nepeMCHHux 
3Be3A: C/73 970-975, 994, 995, 1036. Iil2, 1113, 1168, 1222; 

NSco 1952; BZ)— 7°4668; BD-hl8°1119. Hhhcc mu npHBOAHM ocHOBHue 
AaHHue o6 HccjiCAOBaHHH no cxajiHHaOaACKHM njiacxHHKaM nepeMCHHux 
3Be3A paSAHHHUX XHnOB. 

A. Ue(])eHAbi 

Euxe B 1944 A. B. CoaoBbeBUM 6hjio BaxoHneHO HCCACAOBaHne 25 
Ao./ironepHOAHqecKHx uecJjeHA. OAHaKo, axa paSoxa ao chx nop enie 
Ho.xHocxbio ne ony6jiHKOBaHa h anuib buacphckh h3 nee (noBue saeMCH- 
xu H snoxH MaKCHMyMOB) noMemenu b HecKOAbKHx HOMepax „AcxpoHo- 
MHnecKoro UHpKy.xflpa“ aa 1943—44 r.r. B AaAbHefluieM hm xce h APy* 
FHMH HCCACAOBaxeAflMH HSyHaACB pHA ApyrHX 3Be3A 9X0X0 HCe XHna, 
cnncoK Koxopux (c o6o3HaneHHeM asxopa) npHBOAHxcH HHxe. 


JlojironepHOAHwecKHe ue4)eH;ihi, HccjieAOBaHHbie 

no 

4)OTOTeKe CAO. 

1. 

U Agl 

c . 

22. 

FM Cas 

C 

43. 

VZ Pup 

m 

2, 

SZ Aql 

c.o 

23. 

SZ Cyg 

4> 

44. 

AD Pup 

B 

3 ! 

TTAql 

C 

24. 

TXCyg 

C 

45. 

Y Sgr 

q> 

4. 

FN Aql 

c 

25. 

BZ Cyg 

C 

46. 

WZ Sgr 

4) 

5. 

V336 Aql 

c 

26. 

GH Cyg 

C 

47. 

XX Sgr 

C 

6. 

F496 Aql 

4) 

27. 

MW Cyg 

C 

48. 

YZ Sgr 

4) 

7. 

V572 Aql 

C 

28. 

V 352 Cyg 

<D 

49. 

AY Sgr 

E,C 

8. 

-q Aql 

C 

29. 

V 402 Cyg 

C 

50. 

V 350 Sgr 

4),C 

Q. 

RY CMa 

c 

30. 

V 459 Cyg 

C 

51. 

RV Sco 

B,E,C 

10. 

RZ CMa 

C 

31. 

BB Gem 

C 

52. 

V 482 Sco 

C 

11. 

SS CMa 

E 

32. 

BL Her 

C 

53. 

V 500 Sco 

4) 

12. 

TWCMa 

C 

33. 

V Lac 

C 

54. 

X Set 

^.c 

13. 

rir Cap 

C 

34. 

X Lac 

C 

55. 

Y Set 

4>,C 

14. 

RS Cas 

C,B 

35. 

Y Las 

c 

56. 

Z Set 

C 

15. 

RY Cas 

C 

36. 

Z Lac 

c 

57. 

SS Set 

C 

16. 

SW Cas 

C 

37. 

RR Lac 

c 

58. 

CK Set 

C 

17. 

SY Cas 

C,B 

38. 

DF Lac 

c 

59. 

SW Tau 

C 

18. 

Tl) Cas 

B 

39. 

BF Oph 

C,B 

60. 

W Vir 

4> 

19. 

Kir Qas 

C 

40. 

RS Ori 

C 

61. 

XX Vir 

C 

20, 

XY Cas 

C 

41. 

VX Per 

C 

62. 

AL Vir 

c 

21. 

DL Cas 

C 

42. 

VW Pup 

LU 

63. 

K3n 4952 

E 


Zl.xfl MHornx h 3 3Be3A onpeAe.n[eHu (|)oxorpa4)HnecKHe BejinnnHu 3Be3A 
cpaBHeHHH. paAa uecJjeHA y^iyMuienu 9.aeMeHxu. JXnsi 3* sbcsa {DL 
Cas, FM Cas h B3/7 4952) g.xeMenxu onpeACAeHu Bnepsue. 
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KpoMe yKaaaHHHX b cnHCKe ue4)eHA, H. M. lIIaxoBCKHM dbiJiH hc- 
c^CAOBaHEi 4 SBCBABi (,UU Cam, h S3 Pup n /t773^5423). npHHaA" 

Jie)HHOCTb KOTOpblX K Iie(J)eHAaM HB^fl.iaCb COMHHTe.lbHOft. Bee OHH OKa- 
sajiHCb He ue(})eHAaMH. 

Ha paSoT, nocBsmeHHbiM AOJironepnoAHHecKHM uecpcHAaM, cjieAyet 
BHAe;iHTb PHA CTaieft A. B. Co.ioBbeBa o uecJjenAax c(})epHqecKOft co- 
cTaBJiBiomefl PajiaKTHKH. (^TW Cap, RS Ori, SW Tau, XX ji AL Vir). 
B HHX BUHBJieHbi HeKOTopue xapaKiepHhie oco6eHHOCTH noAOOHux aaesA'. 
HaMCHfleMOCTb nepHOAOB h KpHBux SjiecKa, orcyTciBHe aaBHCHMOCTii 
MeacAy nepHOAOM h $opMofl KpHBoft SaecKa, oTAHMaiowHe 9th SBcaAbi 
OT oShmHux Ao;ironepHOAH4ecKHX ue4)eHA. 

C HCc;ieAOBaHHeM AOJironepHOAHnecKHx ue(|)eHA recHO CBnaana 
npoBOABMaa b HacTOHinee BpeMH F. E. EpJieKCOBort pa6oTa no onpeAC- 
.lenHio B oAHopoAHoft CHCTCMe 4)OTorpa(t)HHeci<H x sBeaAHbix BeaHHHii 

3Be3A cpaBHeHHfl AJiH 110 ue(t»eHA. MaTepnaAOM aah axofl paSoru cji\- 
>KaT HAaCTHHKH C BneMaxaHHUM Ha HHX CeaepHUM FIOASpHblM PHAOM, 
noAyHeHHbie b 1940—41 rr. B. A HananKHHbiM h O. B. ilodpoBOAb- 
CKHM Ha acTporpa4>e ^HHAycrap— 17*. 

Bbino;iH6HHe SToft paSotbi cmohcgt yT04HHTb iiiKriviy qDOTOMeipHHe- 


CKHX raCCTOWHHfi BO Bce^ieHHOH. « ^ 

KbK y KaSblBBJlOCb BHUie, IIJiaCTHHKH ClBJIHHSSaACKOH „Cjiy>KOhI 
HeGa^ Ma;io boaxoaht ajih Hcc;ieAOBaHHH 6bicTpo MeHaiomHxcH sbcsa. 
Ho HecMOTp5i Ha 3TO, npH HSVHeHHH no HHM HeHCCACAOBaHHux nepeMea- 
Hbix 6 uao o6flapy)KeHO necKOJibKo KopoxKonepHOAHuecKHx uecJjeHA aah 
3- H 3 Koxopbix {BK Eri (C), AE Dra {E) h 1/1176 Sgr (E)) yAa;iocb 
HaHTH nepnoA h nocxpoHXb KpHBbie dJiecKa. 


B. SeesAbi xHna MHpM Khxb. 


HccjieAOBaHHe ssesA axoro xniia (nojiyneHiie ariox MaKCHMyMOB 
H yjiyHiueHHe ajieMeHxoB) saHHMajio h npoAOJiJKaex aanHiviaxfa snanHxeAb- 
Hoe Mecio B nporpaMMe BeAymnxea b Cxa^HnaSaAe padox no iiepeMeii- 
iibiM 3 Be 3 AaM. Ha axott pa6oxe, k TOMy ace, MCHbiue ecero cKaabiBaioxcH 
onHcamibie Bume HCAOCxaxKH CxajiHuaSaACKofi (|)oxoxeKH. 

yMiicxiiHKaMH axott pa6orhi hbabjihcb A. B. CojioBbeB (1/7), 
r. E. Ep.it'KCOBa (38.) A. cIjhahh (19), O. H. BacHAbaHOBCixasi (18) 
a', a. BacHAbCBa (2). UHCppu b CKo6Kax yKaabiBaiox KO.XHqecxBO MHpxiA, 

HCCJieaoBaHiiux Ka)KAfaiM aBxopoM. 

Ho Mepe HaKonACHHA hobux nAacxHHOK mh jxHe yaxe naynaBaiHecsi 
MHpUAbl HCCAeAV'lOXCH HO HHM BXOpHHHO AAH OnpeAeAeHHH HOBbJX SnOX 

MaKCHMyMOB. Bcero iio CxajiHHadaACKoil ({)oxoxeKe HCC.xcAOBaAKCb 2-4 
MHpHAbi. y MHOrHx H3 HHX yAyMiueiibi a/ieMeHxu, a aah neKoiopbix 
33e3A ajieMCHXbi onpeAeACHbi BnepBbie. 

Ms pa6oxbi nocBsimeHHHX MHpHAaM, CAe.ayex BHAeaHXb iipoBeAen- 
Hoe r. E. EpjieKCOBOH HCCaCAOBaHHe 5 Boaonaca. yKjiOHeHHH O— C, 
BbiHHCJieHHbie c AHHeflHbiMH aacMeHxaMH, AO^THraiox y axoft HHxepecnoti 
SBeSAbl 1/3 nepHOAB H o6H3py}KHBaK)T HCHO BtJp3}K0HHhlH XOA- Ho 06 
padoxKa 96 HaSaioAaBUiHxca MaKCHMyMOB moxoaom Cxepae, a xaKaxe xi 
iienocpeACXBeHHoe cpaBHeHHe A-anxeabHoexH oxAeAbHbix uhkaob, noKa- 
sajiH Mxo cpeAHH-H nepHOA 3B03Ab) ocxaexCH nocxoHHHbiM, a CHCxeMa- 
THHeCKHH XOA yKAOHeHHH Q—C UeJlHKOM o6x>HCHHeXCH KyMyVlflXHBHUMI! 
ouiH6KaMH nepHOAHHecKoro npouecca. 
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no;ib 3 yeMCH cjiynaeM, MTo 6 ia HcnpaBHTb ouiHSKy, BKpaBuiyiocH b 
aaMCTKy A. B. Co;ioBbeBa o MaKCHMyMax 30 Mhpha (AU,. Ks 170);‘SBe3- 
jbi TU H TZ Per oiuhSohho o6o3HaqeHbi kbk TU h TZ Peg. 


B. HoBbie SBesAbi. 

PeryjiHpHo npoBOAHmaeca b CrajiHHadaAe 4 )OTorpa(j)HpoBaHne 
Bcero Heoa noBBo^iaei HBywaib MHome BHesanno BcnuxHBaiomHe HOBue 
M cxoAHbie c HHMH 3Be3Ahi. Ha ocHOBe CHHMKOB ,CAyA{6bi He6a“ H, 
TAaBHUM oSpaaoM, „raAaKTHMecKoft nporpaMMu* A. B. CoAOBbgBUM 
BeACTCH peryjiflpHaa „Cjiyac6a Hobhx”, BKAiowaiomafl b ceda bohckh 
iix B H3opaHHbix yqacTKax M;ieHHoro OyTH h HCC^iCAOBaHHe Bcex ao- 
ciyjiHbix B ycAOBHax CxajiHHaSaAB Hobhx- sbcsa- B pesyAbTaTC STOft 
paooTbi 6bim BnepBue orKpuia 1 HOBaa (N Sco 1952= V 723 Sco) h He- 
aaSHCHMO OTKphITbl HeCKOAbKO APyFHX. HcCACAOBBAHCb TBK JKe H KOAe* 
oaHHfl DAecKa paAa Chbiuhx Hobhx. 

HH)Ke npHBOAHTCH cnHcoK HCCAeAOBaBinHxca (rAaBHHM oSpasoM 
A. B. CoAOBbCBbiM) no {j)OTOTeKe CAO Hobhx 3 Be 3 A. 


N 

Aql 

1918 

\V 603 Aql) 

N 

Sgr 

N 

Her 

1934 

\DQ Her) 

N 

^yg 

N 

Mon 

1939 

\BT Mon) 

N 

Ser 

N 

Sgr 

1941 

(V 909 Sgr) 

N 

Set 

N 

Pup 

1942 

(CP Pup} 

N 

Lac 

N 

Cys 

1942 

(V 450 Cyg) 

N 

Sco 

N 

Aql 

1943 

(V 500 Aql) 

N 

Sco 

N 

Sco 

1944 

( V 696 Sco) 

Nl 

Oph 

N 

Aql 

1945 

( V 528 Aql) 

N 

Sgr 

T 

CrB 

1946 

N 

Oph 


7 P 47 

/m 

1948 

1949 

mo 

1950 
1952 
1952 
1954 
1954 


(V 928 Sgr) 
{V 465 Cyg) 
{CT Ser) 

(EU Set) 

(DK Lac) 

( V 720 Sco) 
(V 723 Sco) 
(K 906 Oph) 
{V 1274 Sgr) 
( V 908 Oph) 


Hah HecKOAbKHx SBesA nccACAOBaAca xoAnoKasaxeAefl uBera nyteM 
napaAAeAbHHx BHayaAbHHx h $OTorpa4)HHecKHX HafiAiOAeHHfl. 

Hah MHorjix Hobhx A. B. Coaobb^bum onpeACAeHH 4 )OTorpa 4 )H- 
MeCKHe H BH3yaAbHHe BeAHHHHU 3Be3A CpaBHCHHa. 


r. IlOAynpaBHAbHbie h HeiipaBHAbHue nepCMeHHbie. 

Ho CTaAHHa 6 aACKOti (jjoToxeKe naynaAncb mhoxhc noAynpaBHAbHne 
H HenpaBHAbHHe nepeMeHnue, b xom aacAe paA SBesA pcakhx h hhxg- 
pecHux THnoB: ivina RV Tau, RW Aur h Ap. 


H. 3axMeHHbie nepeMeHHbie ssesAbi. 

® 1943—44 r.r. A. B. ConoBbeBHM npeAnpHHaxa peBHSHa 

SAeMeHXOB 58 aaxMeHHHx nepeMeHHbix c lunpoKHM ncnoAbaoBaHHCM AaH- 
Hux, noAyneHHUx no CxaAHnadaACKHM nnacxHHKaM. rioAodnHe pa6oxu 
npoAOAHcaAHCb H B AHAbHefluieM. Hah 6oAbuiero mhcah aaiMenHux 
^e3A 6 hah BnepBHe HaftAenn SAeMenxH h noexpoenu KpHBHe SAeexa. 
XlAa MHOXHX 3Be3A onpeAeACHu 4>oxorpa4)H4ecKHe BeAHMHHu asesA epae- 
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aeHHfl. Hhk* npHBOAHTCfl chhcok HCCJiSAOBaHHhix no CxaJiMHadaACKoft' 
(boTOTCKe aaTMCHHux nepeMeHHux. B sioxcnHCOK He BKAicmeHH aatMeH- 
Hue, HaftACHHbie cpcAH HeHccjicAOBaHHux nepeMCHHux,. BAeneHTu koto* 
pHX He yAaAOCb onpeAe;iHTb. 


SATMEHHblE 


WW And 

C 

XX Cep 

C 

AP And 

C 

XY Cep 

C 

RY Aqr 

c 

RW Cet 

C 

ST Aqr 

c 

W Crv 

C 

SU Aqr 

c 

V Crt 

C 

CD Aqr 

c 

BR Cyg 

C 

DD Aqr 

c 

KR Cyg 

C 

XZ Aql 

c 

MR Cyg 

1\M 

V337 Aql 

R 

V367 Cyg 

<P 

Kp,E,C,<P 


V 368 Cyg 

c 

V 417 Aql 

c 

V 382 Cyg 

c 

V 805 Aql 

<t> 

V 388 Cyg 

c 

SX CMa 

C 

V 474 Cyg 

0 

SZ CMa 

c 

V 498 Cyg 

<t> 

TX CMa 

c 

V 687 Cyg 

4> 

TZ CMa 

c 

V 748 Cyg 

111 

UU CMa 

c 

VV Eri 

C 

RW Cap 

c 

CC Her 

E 

TY Cap 

c 

AW Lac 

C 

UW Cap 

c 

UU Leo 

C 

SX Cas 

C 

UV Leo 

C 

KR Cas 

B 




nEPEMEHHblE 

RR Lep E 

EG Sgr 

C 

SS Lib 

C 

V 354 Sgr 

C 

TU Mon 

C 

V 505 Sgr 

C 

UX Mon 

c 

V 523 Sgr 

C 

UU Oph 

c 

V 524 Sgr 

C 

FH Oph 

c 

V 526 Sgr 

C 

V506 Oph 

c 

AL Sco 

c 

EY Ori 

c 

FV Sco 

c 

FL Ori 

c 

V 449 Sco 

r<p 

AT Peg 

c 

V 499 Sco 

E 

DK Peg 

c 

RY Set 

4> 

DM Peg 

c 

RZ Set 

C 

DO Peg 

. (p 

AC Set 

c 

AY Per 

c 

ER Set 

B 

UZ Pup 

C 

V Ser 

C.B 

ZZ Pup 

c 

W Ser 

4> 

RS Sgr 

c 

AQ Ser 

C 

SX Sgr 

c 

AS Ser 

c 

ZZ Sgr 

C 

ET Tau 

U! 

BQ Sgr 

c 

BD Vir 

c 

DV Sgr 

c 

BD\-3I°4090 

r(t> 


PaSoTbi, nocBHiueHHbie 6o;iee AexaAbHOMy HccjiCAOBanHio neKo- 
TOpHx aaxMeHHhix chctcm, 6yAyT onHcaHU b ApyroM paaAeJie Hacxoa* 
mero odaopa. 

E. HeHCCJieAOBaHHbie nepeiweHHbie ssesAbi. 


HayMeHHe h K;iaccH4)HKau,HH HeHCCJieAOBaHHux nepeMeuHtix Hana- 
AHCb B CTaAHHafiaAe cpaay ace nocjie HaKonACHHH AocxaxoMHoro a-^h 
9 XHX ue;ieft HHCAa n;iacTHHOK. Ho oco6eHHO mHpoKO xaKHe^ pa6oxhi 
pa 3 BepHy;iHCb HaHHHaa c 1952 x, KoxAa nepeA CxanHHaSaACKOft o6cep- 
BaxopHeft 6faiJia nocxaBJieHa aaAaxa HayneHHH Bcex AOCxynHux 3Be3A h 3 
Kaxajiora ssesA, aanoAOspcHHUx b nepeMeHHOGXH” (KSTT). B sxoft pa- 
6oxe aKXHBHO yqacxByiox A. B. CoJioBbeB, O. 0. BacHJibHHqBCKan. 
r. E. EpaeKCOBa, A. h H. M. UJaxoBCKOH. HcMCAyioxcH ii 

MHOXHe BHOBb oxKpbiBaeMbie B nociieAHHe foah nepeMeHHwe 3Be3Abi> a 
xaK 5Ke yace o6o3HrfqeHHue, ho eme HeAocxaxoMHo HccjicAOsaHHue ne- 
peMeHHbie 3Be3Abi. Hnace npHBOAHxcH cdhcok HeHCCAeAOBaHHUX nepe- 
MCHHbix, HCcneAOBaBuiHxcH no 4>0T0TeKe CAO h nojiynHBiuHx nocAe 
axoro oKOHqaxcAbHbie o6o3HaqeHHH (6oAbiuefi Hacxbio b peayAbxaxe 
axoro HCCAeAOBaHHH). Hapany c oKOH^axeAbHUM o6o3HaqeHHeM, b hom 
npHBOAHTCfl H xe npeABapHxeAbHKe (ha» KSIT), noA KOXopwMH onyo- 
AHKOBaau AaHHbie o6 3 xhx 3Be3Aax. 
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0 6o3HaMeHHbie HeHccjieAoeaHHbie nepeMeHHue 


BX And 

(C/73 905) 

C 

BV Eri 

(33/7 359) 

C 

BZ And 

{K3n 69) 

C 

BW Eri 

(KBH 382) 

c 

CD And 

iKBH 141) 

C 

BX Eri 

(K3n 429) 

c 

CF And 

(KSn 565!) 

E 

BZ Eri 

(KBH 389) 

c 

CK And 

(K3n 5682) 

E 

FW Gem 

(33/7 921) 

c 

V 450 Aql 

(118. 1935) 

c 

GS Gem 

(KBH 752) 

c 

V 543 Aql 

(Ross 322) 

c 

V 337 Her 

(KBH 3509) 

0 

V 805 Aql 

{BD-1F4871) 


V 342 Her 

(33/7 4088) 

E 

V 822 Aql 

(115. 1935) 

c 

V 350 Her 

(KBH 3148) 

E 

V 829 Aql 

(122. 1935) 

c 

V 351 Her 

(KBH 3270) 

E 

V 839 Aql 

(210. 1935) 

c 

V 352 Her 

(KBH 3409) 

E 

V 843 Aql 

(H3n 4515) 

<t> 

V 353 Her 

(KBH 3854) 

0 

V 844 Aql 

(K3n 4526) 

0 

V 354 Her 

(KBH 4019) 

0 

V 859 Agl 

(K3n 4697) 

c 

FR Hya 

(KBH 1338) 

III 

XXCnc 

(K3n 1348) 

lU 

FS Hya 

(KBH 1528) 

B 

YY Cnc 

(K3n 1322) 

LU 

FT Hya 

(33/7 2081) 

E 

DY CMa 

(K3n 840) 

c 

FU Hya 

(KBH 2167) 

E 

EF CMa 

(K3n 1041) 

m 

FV Hya 

(C/73 1222) 

m 

EG CMa 

(F3n 733) 

C.B 

ES Lac 

(KBH 5570) 

0 

AG CMi 

(C/73 1036) 

c 

AL Leo 

(KBH 1536) 

B 

AI CMi 

(K3n 1086) 

m 

El Lib 

(654. 1935) 

0 

AK CMi 

(K3n 1102 ) 

m 

FQ Lup 

(KBH 2423) 

E 

AL CMi 

(K3n 1144) 

m 

SU Lyn 

(KBH 810) 

C 

YY Cap 

(HV 6226) 

c 

SV Lyn 

(KBH 1201) 

C 

YZ Cap 

(HV 6261) 

c 

SW Lyn 

(KBH 1210) 

C 

AB Cap 

(249. 1932) 

c 

FS Mon 

(184. 1932) 

C 

AD Cap 

(K3n 5252) 

E 

HY Mon 

(742. 1933) 

C 

AE Cap 

(K3n 5115) 

E 

KS Mon 

(KBH 737) 

C 

DL Cas 

(236. 1940) 

c 

MR Mon 

(KBH 861) 

C 

FM Cas 

(232. 1940) 

c 

MV Mon 

(KBH 951) 

C 

LR Cas 

( 3 3885) 

0 

MX Mon 

(KBH 988) 

C 

MM Cas 

(K3n 105) 

c 

NR Mon 

(KBH 1047) 

m 

MN Cas 

(A3/7 159) 

c 

NS Mon 

(HBH 783) 

B 

QX Cas 

(K3n 5816) 

E 

PR Mon 

(KBH 1097) 

m 

DM Cep 

(h3n 5524) 

0 

PS Mon 

(HBH 1229) 

c 

TY Cet 

(164. 1932) 

c 

V 533 Oph 

( 79 1935) 

c 

TZ Cet 

(165. 1932) 

c 

V 806 Oph 

(655. 1935) 

c 

VV Cet 

(K3n 108) 

c 

V 911 Oph 

(33/7 2677) 

E 

V 413 CrA 

(K3n 4366) 

E 

V 913 Oph 

(KBH 3578) 

0 

SX GrB 

(K3n 2627) 

0 

V 914 Oph 

(KBH 3632) 

0 

SU Crv 

(K3n 1851) 

E 

, V 919 Oph 

(KBH 3551) 

0 

V 455 Cyg 

(170. 1935) 

C 

FZ Ori 

(277. 1934) 

c 

V 456 Cyg 

(172. 1935) 

C 

GG Ori 

*(278. 1934) 

c 

V 680 Cyg 

( 38. 1939) 

C 

GT Ori 

(279. 1934) 

c 

V 697 Cyg 

(K3n 4843) 

0 

NU Ori 

(411. 1928) 

c 

AE Dra 

(R3n 4154) 

E 

V 346 Ori 

( 42. 1934) 

C.E 

AH Dra 

(K3n 2829) 

B 

V 351 Ori 

(280. 1934) 

C 

BK Eri 

(740. 1933) 

C 

V352 Ori 

(284. 1934) 

0 

BT Eri 

(K3n 324) 

c 

V 392 Ori 

(KBH 718) 

C 

BU Eri 

(K3n 354) 

c 

EP Peg 

(371. 1934) 

C 
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IP Per 

(K3n 332) 

C 

V 1280 Sgr 

{K3n 3039) 

C 

IQ Per 

(K3n 368) 

C 

V 718 Sco 

{234. 1930) 

4> 

El Pap 

(145. 1929) 

C 

V 726 Sco 

{K3n 3022) 


GT Pup 

{h3n 1001) 

UJ 

V 727 Sco 

{K3n 3039) 

<t> 

GZ Pup 

(A 3/7 1114) 

111 

CD Ser 

{ 43. 1935) 

c 

SX Pyx 

{K3/1 1324) 

LU 

RT Sex 

{K3n 157-1) 

B 

SU Sge 

{113. 1935) 

C 

YZ UMa 

{l\3n 1528) 

B 

V 1173 Sgr 

( S 5096) 

O 

CE Vir 

{ 20. 1935) 

C 

V 1176 Sgr 

{K3n 4065) 

E 

CT Vir 

{K3n 1947) 

E 


Ho oKOJio 160 HayqaBoiHXCH b CAO HeHcc^ieAOBaHHbix nepeMeHHUx eiue 
He no.iyHHJiH OKOKHareJibiHbix o6o3HaHeHHH. 51 jaKan 3Be3;i;a HccJieAOBajiacb 
H. M. lUaxoBCKHM, 38 — T. E. EpjieKcosoH, 33 — A. B. Co.ioBbeBbiM, 31 — 
O. n. BaCHJIbHHOBCKOH H 9 — A. 51. <t>HJIHHbIM. B 3TIi HHCJia BRJIIOHCHbl H TO 
3Be3;ibi, nepeMCHHocTb Koiopbix ne noAiBap/^H.iacb. 

B 1957 r. r. C. OnjiaioB iiccjieAOBa.i 27 3Be3.^, oxKpbiTbix b 1956 r. Ha 
oOcepBaxopHH BaM6epr (3Be3;ibi Bamberg WeJNTo 121 — 147). 

Paone^e.ieHHe Bcex 305 Heacc.ieAOBaHHbix nepeMCHHbix . aBeaj (khk 
o 6 o 3 HaHeHiHbix, xaK H He o6o3HaHeHHbix) no ocHOBHbrM xHnaM nepeMeHHOCTH 
rfpHBeiieHo b xa 6 .THue 2. 06o3HaHeHHH xnnoB b ochobhom coBna^iaiox c npH- 
HHTbiMH B K3ri. B rpa4)y «npoHHe» oxHecenbi SBeajibi xnna U Gem {I 3B.), 
CrB (2 3 B.) 11 HeKOxopbix Apyrnix pe,xKHX xhhob. SaaKOM ? oxMeaeHbi 
3 Be 3 Abi, A^XH Koxopbix .XHmb noAXBepH<;ieHa nepeMeHHocxb. 


TadAuifa AS 2 


Thhoi 

1 

0 

RR 

E 

J 

IP 

M 

RW 

SR 

SP 

1 . 

ripo- 

Hue 

? 

Cnst 

\- 

HHCJ10 3Be3A 

3 

12 1 

1 88 ! 

39 1 

27 1 

11 

9 

20 : 

10 

6 

32 

, 48 

305 

H 

1.0 

3.9 

28.8 

OO 

H2 

8.9 : 

3.6 

3.0 i 

6.6' 

3.3 

2.0 

10.5 

15.7 

100 2 


Ha 3Toft Ta6.iHu,bi cjieayeT, hto name Bcero cpejH aanoAoapenHbix b ne- 
peMeHHOCTH 3Be3fl BCTpenaioTCH aaxMeHHbie h nocTOHHHHe 3Be3AH. • 

Bee noAyueHHbie no CTajiHHa6a;iCKofi (})OTOTeKe AaHHbie o nepeMeHHux 
3Be3Aax uinpoKo HcnojibsyroTca KoMHCcneft no nepeMCHHUM 3Be3;iaM Aciipo- 
HOMHqecKoro CoBCTa AH CCCP npn noAroTOBiKe H3AaBaeMbix eio KaTajioroB 
nepcMeHHbix 3Be3A n Aono-iHeHHH k hh'm. MiHorne sBesAU HccjieaoBajiHCb b 
CraJiHHadaAe nenocpeACTBenHO no npocb6aM Komhcchh, a Tax >Ke coxpyA- 
HHKOB rAHLU H Apyrnx CoBercKHx o6cepBaTopHH, ncnojibayioinnx 3 th Aan- 
Kbie B CBoeii !pa6oTe. 
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K. X. CAHAOB 


HCCJIEAOBAHHE 3ATMEHHblX CHCTEM 

Hcc.i€AOBaHHe saxMeHHO-ABOHHbix cHcxeM, Ha CxajiHHa6aiiCKOH acrpo- 
HOMHHecKOH o6cepBaxopHH, Hauav’iocb D 1940 r., Koraa B. A. HauanKHM .(327), 
BCK’no.xb 30 BaBUJiHCb 734 HaS.xtoAeniHHMH H. H. FypbeBa (182) aa 1943 
1939 rr. n<xJiyHHji cpeAHioio mpiiByio OjiecKa SS Knxa h peuinji ee ueTo;toM 
Peccejia nipH JiByx npeAno.xo>KeHHHx oxnociixeJibHO pacnpeAejieHiia apKocxeii 
Ha ,x,HCKax 3863/1, T. 6. oxcyxcxBHH noxeMHeHHH (ranoxesa «U») h nojiHoro 
noxeMHCHHH K Kpaio AHCKa (xHHoxeaa «D>). B tom jKe roj,y noapo6Hoe hc- 
c.xe;ioBaHne 3Be3Abi CX BoAo.xea 6bi;io npoHaBeACHO A. LlJ..My3a<J)apoBbiM 
(310a) Ha ocHOBe oushok OjiecKa no 169 njiacxHHKaM CAO. PeuicHHe KpH- 
■BOH 0.xecKa MOAHtJJnuHpoBanHbiM 'MeTO^TOM B. A. Kipaxa ,xaHo pa^ hobux sjie- 
MeiixoB. (Bee ajieMOHXbi npHBo/iaxca b xaOHHue 1). 

B 1946 roflv O. B-. /I,o6poBOHbCKHM (209) npeAnpHHaxo HCC.xeA'OBa.HHe 
ABoiiHOH CHCxeMbi /HT Oeraca. Ero ncJiCAOBaHHe ocHOBano na 708 CHHMKax, 
noviy'ieiiHbix iia acxporpa4)e c o6beKTHBOM «HHAycTap-17>. OoxoMcrpHne- 
CKaa op6nxa BbiMHCJieHa no MexoAy Peccejia xaK>Ke b AByx npeAnoJio>KeHHHX 
OTHocHxejibHO •K03cj)4>HUHeHxa noTeMHCHHa K Kipaio. Peay.xbxaTbi pemeHHH 
KpHBoii OnecKa noKasajiH, axo saxMCHHe aBjiaexca ueHxpaJibHbiM h A-fJH 3T0- 
ro cjiynaa 6 u.xh nojiyaeHU ajieMenxbi cHCxeMbi. 

BocnojibBOBaBiuHCb cooxHouieHHeM Peccejia O. B. JloOpoBOAbCKHH na- ’ 
Hieui, Hxo B CHCxeMe A IV Oeraca cnyxiinK HMeex xeMnepaxypy okojio 
6750 a6c. ipaA., a CAeAOBaxejibHO npHHaAJie>KHT cneKxpajibHOMy K.xac<^ 

p,-f. B CBa3H C MaCCaMH KOMnOHeHXOB 3XOH CHCXeMbl O. B./loOpOBOJIbCKHM 
6buio iiaHAerto HOBoe cooxHouieHHe Meatfly Maccofi h uBexoBofl xeMnepaxy- 
poH (cneKTpa.xbHHM KJiaccoM). CpaBHHxeflbHaa ToaHoexb noflyHennoro coox- 
Hoiiieima 6biflo noKaaaHO na npHMeipe 31 naHOaxee HsyaeHHbix abohmux 3Be3fl 
CO ciieKxpocKonHHecKHMH onpeflefleHHbiMH MaccaMH KOMnoHenxoB hs xa6flH- 
Ubi cncKxpocKOHHHecKHx afleMCHxoB saxMeHHbix neipeMeHHWx LI,, n C. Lanom- 
KHHbix (C. P. Gaposchkin a S. Gaposchkin, Harv. obs. monogr. N 5, 8 
46, 43. 1938). 

Kax noKaaajiH BbiHHCJieHHa, HOBoe cooxHOUienHe npH onpefleJieHHH Macc 
flaer oLUHOxy fljia rflaBwoft sBesflbi — 13% h flfla qnyxHHKa 36%, b to 
B peMa KBK Apyrne cooxHoiucHHa flaiox cpeflHioK) oiuHOxy okoao 50 k H 
*100%. COOTBeTCTBeHHO. 
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ZtonoJiHHT-ejibHaH npoeepKa nojiyqeHiHofi c})OtpMyjibi 6bLia npo-iiaBei^ena 
no 25 BHsyajibHo jiBOHHbiM sBesAan, BSHibix ns padoxbi JT. PoOnnsoHa 
L. V. Robinson PA 53, JV? 9. 429. 1945), jum Koiopbix HMeaiiCb HesanucH- 
Mbie onpeAejieHHH Macc. BbiJio noKasaHo, nio n b 3 tom cjiynae oiiiabKn chh- 
H^aiOTCH 50%. 

O. B. ZlobpoBOJibCKHM, 3T0H CHCieMbi, onpeAeJieiHbi xaK^Ke pn^ 4 )h- 
snnecKiix xapaKxepHcxHK Kax pa;iHycbi, njioxHocxH h x. n. BnocjieACXBHe as- 
MepeHHH XtobpoBOJibCKoro 6biJiH ncnojibSOBaiHbi JlyKauKon hoboxo pac- 
cMoxpeHHH (J)H3HnecKHx napaMexpoB cncxeMbi c ynexoM iHajinnHH b neft npo- 
xn>KeHHOH axMOC(})epbr. 

B 1948 49 rr. A. A. BacnjibeBon (154) c noMOLixbKD 162 mm pecj^pax- 
xopa CAO 6bijio CAejiano 683 Bnsya.ibHbix O'ueHOK O.iecKa cncxeMbi RT 
ITepceH. 

B pesyjibxaxe xmaxejibHoxo nsynennH Ha6nK)Aaxe.ibHoro Maxepnajia 
BacHJibeBa npHUiJia k BbiBOAy o Hajiimnn b cncxeMe RT nepcen xnexbero 
TCJia. ^ ^ 

Ha ocHOBe kphboh H— B. BK.nK)qaK)meH b ce65i 164 anoxn mhihhmvmob 
obiJiH HaffAenbi cjieAyioiuHe 3;ieMeHXbi opbnxbi. 

.4 = + 2.164-0.07 a. e, -f36.09±5^.7 

—4 a. e. 

£=0.26.10 Afo=+215®.9 (t„ = 7505) 

C=+4.15=f 40 a. e. n =0«.0192;£0.0003 

£=0.42 ±0.5 

Zljifl onpe;i€JieHHH Macc KOMnoHeHT TpofiwoH CHcxeMbi Hcno.ibaoBajincfc 
^yHKUHH MaccM/nj=0.014±0.0040HL (/n)==0 038 ±0.001 - .a TaK>Ke cra- 
THCTHBCCKHe saBHCHMocTH, nojiyqeHHfaie E. XojiMOeproM. K. JlyH.iMapKOM h 
C. ranoiuKHHUM. FIpH 3 tom saBHCHMocTb JTyHAMapKa ipeiueHa ajih A&yx 
CJiyqaeB: rHnoTesbi „H“ h „D“. PeayjibTaTbi onpeAeAenHii npnBeA©Hbi bi 
cjicAyiomeH TaOABue. 


M e T 0 

j 'Hi 

mo • ' 


no (jDyHKUHH Macc .... 

1.4 

0 35 

0.7 

no ranoniKHHv 

r.o 

0.4 

0.7 

no XojiMoepry . . , 

1.0 

0.3 

0.5 

no JlyHAwapKy 

1-1.3 i 

0.3 

1 0.5—0 6 


Kok HawSojice BepoHTHbre BHaqenHH .Macc tpohhoh CHCxeMbi Bacii.'ib- 
esa HauiAa m, = 1.2 ■), m 2 = 0.3 0 h m, = 0.6 G. 

^ HajiMHHe xpeTbero xci,xa xaKJKe 6biJio oOHapyweHo B. H. KaMHHCKH.M 
(282a) B CHCxeMC MR JIcScah. Bblih o 6 pa 6 oxaHbr 470 (j)oxorpa(|)H'qecKHX 
HaifijnoACHHH, CAeAaHHbix b 1951 r. na acxporpa4)e W'-\7. 
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Hccjie;iy5i KpHSbie 6jiecKa MR Jle6eziH, no.iyneHHbie pasJiHmibiMH^ na^ 
6.iK)AaTeJiHMH B pasjiHqiHbie roAbi, B. H. Ka-MHHCKHH naiiieji, hto b TpoHHOH 
CHCTCMe HMeer MecTO BpameHHe ahhhh ancHA h hto ero nepHOA ipaBCH" 
54.5 roAaM. 

KpHBan SAecKa 6biAa hm p^iiieHa mctoaom Pecce^a npii ninoTese 
KaK HaH 6 oAee yAOBjierBOpHiomeH naOAiOA^HHHM n 6 biA noAyHeH pHA 3 AeMeH- 

TOB CHCTCMbl. 

B 1953 roAy K. X. CaHAOBbiM (b neqain) npoBeAeHo uccAeAOBaHne 
cHCTeMbi 3 JiHpbi. PaooTa BbinoJiHeHa Ha OAeccKOH acTpoHOMHHeoKoft o 6 - 
cepsaTopHiH noA pyKOBOACTBOM npo 4 ). B. FI. UecesHMa. HccAeAOBaHHe ocho- 
Baiio Ha 259 cneKTporpa'MMax, noAyqeHHbix npn homoluh 17 °-h 06 'beKTHBHOH 
npiiBMbi, CMOHTHipoBaHHOH Ha o 6 'beKTHBe Kyna (D =136 mm, f =1.7 m.) 
(AHcnepcHH npHBMbi cocxaBAHAa 74 A®/mm. okoao H 7 . 


OoTOMeTpHH HenpcpbiBHoro cncKipa noKaaaAa, hto kbk uB-cTOBbic, xaK 
H cneKTpo(|)oxoMexpHHecKHe xeMnepaxypbi yAOBv/ieTBopHrejibHO corAacyioxca 

c MOAGAbio 3 JlHpbi, HpeAAO^eHHOH ( 3 . CxpyBe. 

Ha ocHOBaHHH noJiyqcHHbix uBexoBbix h cneKTpo4)OTOMeTpHMecKHX tcm- 
nepaivip CbiJin onpeAeJieHbi 34)(})eKTHBHbie TeMnepaiypbi KOMnoHCHT p JIh- 
PH — rjiaBHofi aBeaau B„ (15000°) h cnytHHKa. HocjieflHHH oTHeceH k 
cneKTpajibHOMy KJiaccy A... CAeJiana TaK>Ke nonuTKa onpcAeJiCHUH aOco- 
jiioTHbix xapaK-reipHCTHK cHcreMH. Ha ocHOBanHH aMnapHuecKoro cooTHouie- 
HHH Niacca CBeTHMOCTb, a laKJKe CBeTHMocxeH, nojiyneiHHbix h3 kphboh OJiec- 
Ka H 6 ojioMeTpHHecKHX nonpaBOK, nojiyHena ^wpMyjia H3 KOToporo c;ieAyeT 
HTO OTHOiueHHe Macc KOMnOHeHT AOJIKHO 6 biTb paBHUM 3.15, a cawH Maccbi 
777 . = 18 3-^' H m.=5.8 'I'Tji 3Be3'» B., h A;t coOTBexCTBCHHO. 

TaKHM o6pa30M, cor.iaono K. X. CaiuoBy nojiHan Macca cHCieMbi p 
Jlupu nojiy^aercH okojio 25 b to BpeMH Kax npeAbiAymne HCJieAOBaTejiH 
CMHTajiH ee 6o.nee 100 • 


HapjiAy c HenpepbiB'HbiM cneKTpoM Shjih npoBCAeKbi HSMepeHMa ocra- 
TO’IHblX HHTCHCHBIHOCTSH 3MHCCHOHHblX AHHHH H^l 3888, H Hel 58 r>. 

PeavAbTaTbi noxasajiH, xto bcc xpn ahhhh b xeqeHHe UHiuia nipeTepncBaioT 
HenpepbiBHbie HSMeHeHHH (ycH.iHBaioTca b rviaBHOM MHHHMy.Me) e.iecKa. 
06-bHCHeHHH iioBeAeHHH 3 THX AHHHH BbiABHHyxa THnoTCsa 06 «OKHe» npoapaa- 
MOCTH A. 1 H 3 MHCCHH. MaXCHMaAbHOe HX yCHACHHe B TAaBHOM MH'HflWyMe 

oO-baCHat'TCa xax CAOACTBHe HBMOHeHHft (jjHSHXeCXHX ® ^fj^Torib- 

rasoBOH 060AOMXH, Ha xoiopoe naAaei xeHb cnyrHHxa b mombht ueHTpa.ib 

Horo aaTMeHHH. 

HaxoHen OTMexHM H0CA€AOBaHHe r. E. EpnexcoBOH (b nenaTH) sBesAW 
/)/? JlHCnaxH npoH3BieAeHHbie b 1957 roAy, Ha ochobo 589 (J>oTorpa(})HHe- 
CKHX Ha6jiK)AeHHH. HoAyqeHHaa xpHBaa 6Aecxa noxaaaAa, mto ssesAa otho- 
CHTCH X THTiy Aatoas, 3 HO X THiiy JlHipbi, xax npeAnoAarajio^ paiHce. 
CMeUieHHfl MHHHMyMOB, nOXaSBAH CHIHyCOHAaAbHblli XOA, XOTO^IH EpAexco- 
Ba o^BHOHaeT ABHixeHHeM ahhhh ancHA abohhoh CHCxeMbi. HaHA^HO, qxo 
BpeMH noAHoro oOcpoxa ahhhh ancHA oocxaBAHex oxoao 25 act. 

B saxAioqeHHe b xa 6 AHue 1 npHseAenbi cJmaHqecxHe xapaxxepHCXHXH 
BbHHevnoMHHyxbix saxMeHHO abohhhx CHCxeM. aneMeHXbi cHcxeMbi lyHse^ 
Aeiibi noA OAHHM ctoa 6 uom, b 6 oAbiHHHCTBe, cpeAHHe Meway rnnoresaMH 

,(/“ H .D“, . hto ycAOBHO o6o3Haq€HO 5D. 
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CBo;;Ka 4>H3HMecKHx xapaKtepHCTHK 


7 odAutfa I 



1 SS 
KHxa 

GX 

BoAOJieH 

j AW 

1 rieraca 

MR 

JleOeAH 

k 

V 

JlHpbi 

nepHo;^ P 

2<^.9733l 

.5559842 

10*^.6225 

.677037 


PHnoxesa 

b.D 

5.D 

5.D 




HaKJlOHHOCTh / ....... 

9C° 


90^ 

900 


OxHomeHHe pa^iiycoii k . . . 

0.57 

0.63 

0.61 

0.75 


Pa^Hyc HpKOft 3B. .... 

0.162 

— 

0.088 1 

0.347 


PaAHyc xeMH. sb ry .... 

0.260 



0.260 


BjieCK HpKOfi SB. .... 

0.934 

0.679 

0.675 

0.850 


OTHOmCHHe HHXeHCHBH. Ij/L. . 

0.020 





OaKTOp aJIJIHnXHHHOCTH z . . 


0.130 


0.280 


Bojibiuan nojiyocb npKoft 3 b. 


0.233 




Bojibrnaa nojiyocb tcmh. sb. 


0.371 




BHAHMaa BejiHHHHa apKoft 






SB. 

9.40 

11.05 

P.OO 



BHAHMaa BejiHHHHa'xeMH. 






SB. my 

12.96 

11.80 

8.80 



nJIOTHOCTb HpKOft SB. . 



0.1 


0.0023 

IlJIOTHOCTb XeMHOft SB. py . . 



0.01 


0.0017 

Bojibuiaa nojiyocb oth. op6. 






4 B KM 



11.7.10'= 



JlHHefiHaa op6. CKopocxb ap- 






KOft SB. Ki B KM/CCK. . . 



30 


61.7 

JiHHeilHaH Op6. CKOpOCTb TfiM- 




i 


HO ft SBesAbi K‘, 



— 


194.2 

Macca npKoft sb 



0.360 


18.30 

.Macca xeMH. sb 



0.21(0 


5.80 

TcMnepaxypa HpKoM sb. P, . . 



1 0* rpaA 


15.10^ 






rpaA 

TeMnepaxypa xeMHOH sb. P . 



6.6,10' rpaA 


9.5.10- 






rpa/i 

CneKxp flpKoft SB 





B 9 

CneKxp TCMHoft sb 




1 

A 3 

(pyHKAHH wacc flpKOft SB. (m) 




!' 

3.340 

cpyHKAHH wacc xeMHOil sb. / , (m) 

j 

1 

\ 


1 


. 1 

i 
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A. 51. 

O HEKOTOPblX 3BE3flHO-CTATHCTHHECKHX 
HCCJIEAOBAHHJIX 

3Be3;iHo-cTaTHCTHMecKHe Hcc^ieAOBanHH Ha o6cepBaTcpHH npcA- 
craBJieHH TpeMH pa6oiaMH A. OHJiHHa; 1) O HyjibnyHKTe saBHCHMO- 
CTH nepHo;i-CBeTHMOCTb rjih iio.aroriepHOAHHecKHX Be(^eHfl. 2) O KHue- 
MaTH'ieCKHX OCo6eHHOCTHX B 3Be3A, 3 ) KwHCMaTHHeCKHe 0C06eHH0CTH 
B 3Be3A H BpamcHHe MecTHofl CHCTeMu. B nocACAHHX Asyx pa6oTax 
woKaaaHO, mto oco6eHHOCTH abh^chhb B 3b€3a CBnaanu c MecxHOft ch- 
cxeMoft. 9 to saKAioHeuHe ocHOBaHO Ha CACAyiomHX cooSpaaieHHHx: 
1) OnpeAeaeHHe KHHeMaxHMecKHx napaMeipoB aah B sbcsa nasAHHHux 
cncKTpaAbHbix noAKAaccoB iioKasHBaer, mto 3Be3AH BO — B1 (othoch- 

reAbHO KOTOpfalX HMeWTCa OCHOBaHHH CHHTaTb, HTO OHH HB OTHOCHTCH K 
MecTHoft cHCTeme) He o 6 HapyH{HBaioT HHKaKHx KHHeMaxHMecKHX oco 6 eH- 
HOCTefl, 2 ) noBeACHHe cJjyHKUHH KaMMa ajih 3 b€ 3 A B0—B1 naxoAHTCa b 
coFAacHH c TeopHeft, 3 ) nocioHHHHe raAaKTHMecKoro BpameHHH a.'ih 
3 Be 3 A B2—B5 (KOTopwe rAasHbiM oSpasoM h cocxaBAaioT MecxHyio ch- 
cxeMy) 3aHHA(eHhi no cpaBHeHHio c hx 3HaHeHHHMH ajih SBesA ApyrHx 
cneKxpaAbHHx kahccob, 4 ) Ha6AioAaeMbiH xoa 4 )yHKUHH KaMMa aah 
3 Be 3 A 52—55 B OKpecxHocxax CoAima ne coxAacyexcH c xeopexHMe- 
CKHM, 5 ) B HHTepnaAe Aonrox ox I — /o= 0 '’ ao Z — /o= 180 ° corAacHe 

MeWAy reopeXHHeCKHMH H Ha6A10AaeMHMH 3HaMeHHHMH 4 >yHKUHH KaMMa 
AyMiae, HenceAH b HHxepBaAe ox Z— /c,= 180 ° ao 1—1^=360°, xAe pacno- 
Aowena eoAbuiaa Hacxb Mccthoh cHcxeMH. 

OcoSeHHOCXH ABHJKeHHH 5 3Be3A KaqecTBenHO noAyqaiox yAOBACx- 
BopHxcAbHoe oS^bHCHeHne B npeAnoAO>KeHHH BpameHHH Mecxnoft cHCxe- 
Mbi. ilAH AyqeBoft cKopocxH B 9XOM CAynae noAyHaexca BbipaHceHHe 

Vr=—{X+Xi) cost cos b—(Y—Yi) sin I cos b—Z sin b+ 

+ (/ 4 +i 4 i) r sin 2 (Z— ZJcos^ 6+Cir cos 2 (Z— ZJ cos’- fe+AT, 

A'i---«>oPo sin Z*, r,=i0oPo cos Z^c, Ai= — ^u>'oPoCOs2a, C,r,— — ‘“'oPoSin2a, 
Ar= -^[(( b"^P„— a)'o)cos2(Z— Z*)-Pu)'J sln(Z— Z») cos^ 6- r^ 

Z*— AOAFOxa ueHxpa BpameHHH Mccxhoh chctgmu, p^— paccxoaHne u,eHX- 
pa BpamcHHH MecTHoft cHcxeMu ox CoAHua, a=l^—l^. 
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P— paccTOHHHe seesAH ox uenipa spamenHa MeciHoft chctcmu. B ocrajib- 
HOM o6o3HaaeHHH o6iuenpHHaTue. KoMnoHCHT Vj^ BupaKaexcH c;ieAy- 

lomHM o6pa30M: 

Vi —{X+Xi) slnl— {Y~ K,) cos 1+{A+Ai) r cos 2 (/-/„) cos b— 

— (5+5i) r cos 6+Cir sln2(/“ /g) cos fi+ATi, 

lAe 

5i= — (<»o+-2 )’ {l—h)+ 

+2 u)'o] cos (/—/*) cos^ b - r\ 

ripH BbIBOAe 3THX (|)OpMyjI HCBO^IbBOBaaOCb pa3aO)KeHHe B PHA 
yrAOBoft CKopocTH (0 MecTHoro BpameHHfl, b KoiopoM yAepacaHbi M;ienH 
BTOporo nopHAKa. IlosTOMy qACHu AT h b AeHCTBHxeAbHocTH npcA- 

CXaBAfllOTCH 6eCK0He»IHHMH pHAaMH H aaSHCHMOCTb HX OT CpeAHCrO pac- 
CTOflHHH 6yAeT OTJIHHHa OT liponopUHOHaAbHOCTH A. 

KpHBaa, H3o6paacaK)maH xoa 4>yHKUHH KaMna aah asesA Bl—Bh 

B OKpeCTHOCTflX COJIHUa, HMCCT XapaKTCpHblft H3rH6, KOTOpUH TaKJKC 
MO»HO odbaCKHTb BpameKHCM MeCTHOH CHCTCMbl. BbIpaM<eHHe A^H B3Be- 
mcHHorq 3Ha<ieHMfl ^yHKUHH KaMMa b 3tom c;iyMae dyAex HMexb bha 
( npeAnoAaraexca, mo Co.iHue b mccthom BpaiuenHH hc yMacTByex) 

/(/?, I sin (/-/<,) cos 6 I + sin {I-IA c®s b. 

Bxopoft HaeH npeAcxaB.aaex BannaHe BpameHHH Mccxhoh CHCxeMhi. 
B npocxeftmeM CAynae, noAaraa h paccMaxpaBaa aagsAbi, 

pacnoAOsceHHbie b6ah3h raAaKXHMecKofi haockocth b caoc xoAuiHHofl dz, 
cpcAHce B3BemeHHoe anaHeaHe axoro HAcna mohcho npcAcxaBHXb cae- 
AyiomHM o6pa30M (HHxerpHpyeM xoabko no x) 


q 

/PoM (p) sin (/-/*) Z) (p) dxdpidz 

'm=— • 

/ |sin (l—lo) I D (p) dxdfidz 
P 

XAe £)(p) H 0 )(p)— COOTBeXCTBCHHO 3Be3AHaB nnOTHOCTb H yXAOBan CKO- 
pocTb Ha paccTOHHHH p OX ueHxpa BpameHHH MecxHoii chcxcmh, 

X Hpi — KOOpAHHaXfcl 3Bi3AbI B npHMOy POAbHOft CHCXCMC C HaHaAOM B 

ueHxpe BpameHHfl. Ocb Pi napaAACAfaHa raAaKTHnecKOMy paAHycy-BeK- 
xopy CoAHua. p vi q onpeACAaioTCfl rpaHHuawH MecxHoft chcxomh h 
npcAeAbHUM SHaneHHeM Beca cJiyHKUHH KaMMa (sHaneHHfl f{R^R^) c bc- 
caMH, MeHbmHMH npeACAbHoro, He HCnoAbsyioxcfl npn oSpaaoBaHHH 
cpeAHero). Aas npHdAHSHxeAbHoro pacH^xa npHHflxo 

o.(p)«C^-'”'’ , Z)(p)«Z)(0>-”P, 

XAC Z)(0)— 3B§3AHafl BAOTHOCTb OpH p=»0 H C, m, n — nOCTOHHHbie, BO- 
Ao6paHHbie xaKHM oCpaaoM, qTo 6 hi D (p)^0 npH p=0.5 khc, a 
a>=(i)j,=20 KM/cex/Knc npH p=Po=0.15 khc (sto Aaex aah AHHefinofi 
CKopocTH 3 KM/cex). TeopexHHecKafl KpHsaa f{R,R^ c ynexoM /(pj) 
yAOBAeTBopHTCAbHO npeACiasAflex Ha 6 AioAaeMuft xoa (|)yHKUHH KaMMa. 

CpaBHCHHe noBeAeHHfl 4>yHKiiHft KaMMa aaa 3b63a c n, s h e xa- 
paKiepHCTHKaMH B cncKipe yKaauBaex na BosMownyio HeoAHopoAHOcxb , 

MeCTHOft CHCXeMH. 
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0. B. flOBPOBOJIbCKMB 


KOMETHAJI ACTPOHOMHJI 

KoMeTHan acTpoHOMHtH Haqajia pasBHBaxbCH b TaA^HicHcraHe BCKope 
nocjie opra«H3auHH CTa.iHHaSaACKOH AcrpoHOMHHecKOH o6c€ipBaTOpHH. 

OoHOBHhiMH HanpaB^ieHHHMH pa3BHTHH hbjihiotch: 

1) <I>H3H^ecKHe »a6jiioAeHHH KOMei ((j)OTOMeTpHH, onpeAejiCHHe bhah- 

Mhix pasMapoB H crpyKTypHbix oco6e'HHocTeH). 

2) HayneHMe CB5t3H 6jiecKa komct c cojiHeniHOH aKTMtBiHocTbio. 

3) O'HaHiiecKaH TeqpHH KOMer. 

nepBoe HanpaBAeHHe 6biJio saJiojKeHo paSoTaMH CoAOBbCBa (336a) h 
B axapesa (44) b 1935 37 rr, BnocAeACTOHH oco6eHHo mhoto BHWMaHHH 
Ha6jiiOAeHH5iM KOM€T yAeJiHJi BaxapeB. Bcero k cepeABHe 1957 roAa crajiHH- 
a6aACKHMH acxpoHOMaMH ony6jinKOBaHbi HaSJiiOAeHHH 30 pasJiHMHbrx KOMex 
(cm. xa6ji. 1). 

ripoBOAHJiacb cxaxHCXHqecKan o6pa6oTKa Ha6jiK)AeHHH, Jljin pnaa ko- 
Mex 6biJiH ony6jTHKOBaHbi HOpMaAbHbie KpHBbie 6jiecKa h onp6A^©Hbi (jjoxo- 
MerpHqecKBe napaMexpbi Ho (a6coAiOTHaH tBeJiHHHMa) h n (napaweTp, xa- 
paKxepHsyiomHH CKopocxb naAeiiHH hpkocth KOMetbi c yAaJieHHeM or Cojih- 
ua). (cm. xa6ji. 2). 


Ta^Aui^a 2 


Koiwexa 


1948 I Becrepa 

1947 XI 3HKe . . . , 

1948 Xl Bo.7ibinaH lOHiHan 
1943 I yHnnjia-OeATKe- 

TeBsajiae . . 

1955 / Baxapefia . . 

1941 VIII BaH-PeHTa. 


//o 

n 

Abtop 

m 

6,52 

3,14 

BaxapeB (67,72) 

10,69 

3.37 

BaxapeB (67a) 

4,5 

7,5 

BaxapeB (88) 

4.59 i 

4,32 

7(06p0B0JIbCKHfi (216) 

4,71 1 

9,08 

BaxapeB (136) 

5,27 

10,68 

1 BaxapeB (74) 


fiOpMa.TbHbie KpHBbie SjieCKa CXpOHJlHCb no CBOAKBIM AaHHbIM KaK 
CxajiHHa6aACKOH, xax h Apyrnx O'SoepBaxopHfl; HenaAe^K-Hbie ■Ha6jiK>AeHHH 
OT6pacbiBaA'HCb. HaiH6ojiee noAHan CBOAKa Ha6AK)A&HHft n'OJiyHeHa aah ko- 
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Metbi 1943 I, KOTopoH co6paHbi npaKTH^fecKH ace HafijiiOA^HHH, onyfijin- 
KOBaHHbie KBK B CCCP, TaK H 33 py6e}KOM, o6mHM ^HCJIOM 1241. 

JXjih KOMCTbi rioHca^BipyKca 1811 — 1884 I — 1954 VI RoGpoBOAbCKim 
(233) HccJiejioBaHo BeKOBoe najieHHe a6cojiK>THOH JiipKocTH, oKaaaBiiieecH 
paB'HbiM OOToii 3Be3;^HOH BejiH^Hne sa o6opoT. 

BaxapeabiM (64, 65, 80, 88, 132, 134, 136) 6biji onpe;^eJieH thh xBocra 
y 8 KOMei: 1948 I, 1948 IV, 1947 XII, 1948 XI, 1955 1955 t/, 1956^, 

1955 /. Hm >Ke noAroTOBJieHbi k -neqarH ih onyOjiHKOBaabi b H3;iaHHHx CAO 
•Ha6jiK);ieHH'H KOMerbi 1924 III (Soixe), abinojiHeHHbie CojiOBbeBHM aa 10 Jier 
jxo ocHoaaiHHH CAO b JleHH-Hrpaj^e, h KOMerbi 1936 II (OeJibTbe), Buno/iHeH- 
iHbie iHa yKpaHHe JIjp03AOBbIM. 

06cepBaTopHH H3BecTH-a xaKKe orKpuracM HOBbix komct. 20 aarycra 
1943 r. A. B. CojiOBbes (386) OTKpbiji na njiacTHHKax, cnaTbix a'CTporpa<Jx>M 
H-13, KO.MeTOo6pa3Hbig oOBeKT. Bhjih onpenejimu Tipn nojioKeHBa ceaeKTa 
25, 27 H 30 HiOHH. OOTaxo, iBBHAy roro, hto OTKtpbiTHe npoiHaouijio noqrn ne- 
pes ;^Ba MecHua nocjie npoxojKjieHHH o6'beKTa h ;iPvrHx 'Ha6jTK}j(eHHH noaio- 
My nojiy^HTb ne yztajiocb, o6BeKT 6biJi yrepHH. Ho BbiqHCJieHHeM XlyOnro, 
rpH HadjiioAewHbie nojio^eHHH ne Moryr 6HTb yAOB.neTiBqpuTejibHbiM o6pa30M 
npe;irtaB,JTeHbi napa6ojiH^ecKOH op^HTog. 

BoJIbUIHM Co6bITHeM HaHJIOCb iBTOpOe OTKpHTHe aOBOg KOMCTH, c^iejiaB- 
Hoe BaxapeabiM (125) b homb c 13 Ha 14 hiojih 1955 ro^a. B 3 tv HOHb Baxa- 
peBbiM 6bna BHsyajibHo OTKpbiTa c noMOiiTbio OHiHOKvjrapBog Tpv6bT AccmOh 
KOMe^a, no.avHHBiuan Bnoc.iejirTBHH o6o3HaHeHHe 1955 /. Ha no.ncyTOK no35Ke 
OHa '6bijia OTKpbiTa b CILIA. Ha npoTHHceHHH hio.tih h Bcero aarycTa KoiMera 
npe/lCTaBJTHJia xopomHH o6'h&KT .t.ih Ha6jiK);ieHHg h yciijieHHo Ha6jiiOAa^acb 
KaK B CAO, Tax h Ha ;ipyrHx o6cepBaTOpHHx CCCP; 'Ha6jiio;iaJiacb oHa h 
3apy6e>KOM, r;ie, ib HacTHOcxH, ObiJiH nojiyneiHbi ee cnexTpbi. Bbijia Bbmncjie- 
na rHnep6o,nHHecKaH op^Hxa KOMCTbi. B CAO xoMera Ha6jiK)Aa^acb Baxa- 
peB'biM jip 24 HonSpH 1955 r. 

CraTHCTHKa orxpbiTHg xoMeT 3a nocjieaHee CTCWiexHe 6wjia ;iaHa JXo6- 
pOBOJIbCKHM (213). npOBOAHJlHCb XaXJKC pa 60 TbI no CaBepmeHCTBOB'aHHK) M€- 
TojiHXH ({)OTOMeTpHqecxoro HadjHo.^eHHH xoMex. B nacTHOCXH bjihhhhk) cno- 
roOoB BHsyajibHoro iHa5jiK>zieHHH Ha noJiynaeMbie onenxH 6jiecKa h Bbipa- 
fioTxe odnexTHEHOTO Mexo/ia BHaya.ibHbix HaS.Tio/ieHHg nocBHiueHbi jxbq pa- 
6oxbi 7Io6poBOJibCKoro (211, 226). 

TeoperHqecxHe HOCJie^iOBaHHH xomct HanajiHCb oxojto 10 jiex xoMy Ha3a;i 
HccJie.xoBaH'HeM bjihhhhh ycxoBHri bhijihmocth Ha Ha 6 ,Tio.^aeMVTo Hpxocxb xo- 
Mex (202), npoAOJiH^aiomHMCH h .lo HacTOHinero BpeMeHH (238, 240). Hojiy- 
HCHbi BaxcHbie peayjibxaxbi, yxasbi.BaiorixHe na najiHHHe ro;i:OBoro uHXJia yc- 

JlOBtHg BHAHMOCTH KOpOTXOnepHOAHHeCKHX KOMex H Ha SaBHCHMOCTb HpKOCTH 
KOMeX ox COJIHeHHOg ZieHTejIbHO'CTH. ro;iOBOH xo;^ yCJlOBHg BH:;iH'MOCTH 6bIJI 

o 6 'bHCHeH rpynnHpoBaHHeM opSHx xopoTKonepHOj^HHecKHx xomct okojio 3 K- 
jiHHTHKH, ipacnojioHceHHe KOTopoH oTHocHTCJibHo ropH 30 Hxa Ha 6 jIK)AaTeJIH Me- 
HHexcH c BpeMeHaMH ro^a. V^ex axoro (fiaxTopa Ba^xen jijih HpaBHiibHoro 
cyTKjxemi^ o6 H'Cthhhom 6 jiecKe xoMex. 

HagAennaH aaBHCHMOCTb HpKocxH xomct ot cojihchhoh A^HxejibHocxH 
no;^rpep:iHxa npeH^Hiig Bbi-Boa C, R. Op.xoBa (Tpyubi Tn, AcxpoxpHS. o5c. 
11, 150, 1923) TOJibxo Ha 6ojiee oOuiMpiioM MaxepHajie. noBbiuiCHHe 6jiecKa 
KOMex bo BpcMH BCHbimex coJiHCHHog axTHBHOCTH OhiJio oSHapy^cHO floOpo- 
BojibcxHM (201, 205, 210, 212) h BaxapesbiiM (67a, 138) y xomct 1932 V, 
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1932 X, 1935 1, 193G 11, 1937 IV, 1937 11, l937 V, 1943 I, 1947 XI. 1935/ 1-1 up. 
B OT.in'nie o r npe;ibiayiii,M.\ iicc. iej,OBaHHil no;io5Horo poAa, c CAO 6bi.’io o6pa- 
iu,©HO ocoDoe BwiiMaiiire ma ycraHOBJieHiie KpiireipHeB ajih pa3,'HiHeHHfl ciyMaiV 
'HblX H CHCTCMaTimeCKHX COB'fia aeHHH H aaHO CTaTHCTHHeCKOeoGOCHOBaHHe Hall- 
^eHHoii aa'Bii'CH'M'G'CTn. GB>i3b BCTibiuieK KOMei c coJiiH'e»^rHOH Aenre^bJiGCTbio 
6biJia no:i,TBe!p>i^,^eHa raioKe ana^iHsoM uacTOTbi noHBJieHHH kom^t, OKnaaB- 
ixieHCH (J)yHKUHeH ll-JieiHero UHK;ia cojii-ie^iHOH ;i.eHTejibH' 0 €TH, h aHaJiiiaoM 

cpeAHeH a'MnJiHTyAbi KOjicoaiiHii 6wTecKa KOMex, oKasaBUieiicH laKoft me 
4)yHKUH€H 11 jieTiiero Uiocia (228, 240). 3 th paGoibi nepeKJiHKaioTCH c ana- 
jiorHHHbiMH paOoiaMH Beiiepa, HaHiatbiMH JiHiiib i-ieMHorHM no3>Ke, neu b CAO 
(AN, 278, 217, 1950; 279, 49, 1950) h HCAaBBUM Hcc^aeAOBaHHeM PHxxepa 
(AN, 281, 241, 1954), 

rionblTl^H 4^H3HAeCKOIO 0-6'bHCHeHHH OBH3H HBJieHHH B KOMBiax H HH 
CaxHue abjih tojibok pasBUTHio paOox no (J^HSHnecKOH TeopHH komct. 

OH3HHecKaB xeopHH KOMex paapaSaxbiBajiacb b ochobhom XloOpoBOJib- 
CKHM. rjiasiHoe iB'HHM.aHHe yAe.aHJiocb nayncHHio HecxanHOHapHbix npoueccoB 
B KOMexax H HX (J)H3HnecKOH HHxepripexauHH. 

B 1953 r. 6bijio asho oOBncnenm cJ^opMu h xapaKxepa ABH>KeHHH Mtiio- 
ro?5pycHbix oSojioneK b rojioB'ax ko»m€x Fajuien 1910 II h XloHaTH 1858 VI 
(221, 225). OnpeAeJiCHbi OTxa.iKHBaxe/ibiibie ycKopeHHn b sthx o6oAonKax h 
IK) uaHAenHOH iBejinnune ycKopeHHH BbiBOAbi o 4)H3HneckoH npnpo- 

Ae o6ojioneK. 

B 1954 — 55 rr. npOBeAeuibi HocAeA'O’B'a’HHH npnpoAbi HOiHHsauHoiH'Hbix 
XH'OCTOB KO'Mex 1 THoa (231). rioKasaHo, nxo naHOoAee BepoHXHhiM Mexa- 
iiiiBMOM HOHHsaAHH KOMexKbix MojieKy.x BBJiHexcH HX ncpesapHAKa C npOTO- 
naMH cojineqHoro npOhCxo^KAeHHH. JI'ahq xeopHH ycKopeHHH KOMexHbix hohob 
B iio.xe KopnycKyjiHpH'oro HajiyqeiiHH Co;iiiua (227), ^iBJisnoiuancH paaBHXHeM 
iiAeii, BbicivaaaiHHOH b CAO b 1949 r. (206) n iHiepBfiie pa3pa6oxa’HHOH kojih- 
necxBeHHo BiipMaHOM (Zs. f, Ap. 29, 274, 1951) b 1951 r. noKasano, b qacx- 
JlOCXH, 4X0 HOHHbie o6jiaKa KOMeXHblX XBOCTOB' xioryx B oahom h tom Kop- 
iiycKyjinpHOM nojie HMexb paajiHAHbie ycKopeHHH b sasHCHMOCXH ox pacnpe- 
AeAeuHH iHOHOB BHyxpiH oS.iaKa H Aasaxb paAHOH3./iyq'eHHe, nxo iiOAXBepjKAe- 
HO IiaiSjIIOAeHHHMH. 

Pha pa6ox nocBHiueH iiocAeAOB'aHHio bosmokhhx npHHHiH BcnbimeK cse- 
neHHH KOMex h o6pa30BaHHB ra.xoooiB. llyxeM KOJiHqecxBeHHoro pacnexa no- 
Kasano (23o), nxo, BonpeKH MHenHio PHXxepa, sjieKxpHaauHH HApa KOMeibi 
\.ibTpa(})HOAexoBbiM H npoTOH'Ho-3JieKxpo-iiHbiM HSAyne-HHeM CojiHua He mo- 
Hvex oosAaxb saMexHoro aAeKTpocxaxHcxHqecKoro hoah, cnoco6Horo o6ycjio- 
BHTb noHBAeHHe raAocoB. BbiAo noKaaaHo, nxo MexeopHTHaH 6oM6apAHpoB- 
Ka 5iApa TaK>Ke cahuikom cjia5a, qxo6bi eio MOJKiHo 6biAo o6xDHCHHTb ua6jiio- 
AacMyio qacTOxy Bcnbniieiv KOMex (233). B KanecTBC BeiponxiHoft nipHHHtHbi o5- 
paaoBa.HHH raAocoB 6biAo paccMorpeHo KopnycKyAHpHoe HSJiyqeHHe CoAHua. 
BblHOHOHO, 4X0 paCCe^lHHe npOXOHOB COAHenHOiXO npOHCXOJKAGHHH B KOMeX- 

HOH axMocc|)epe Momer npn nsBecxHbix ycAOBHHx 'HacTOAbKo Cbicipo noBhicHXb 
KHHexH'qecKyK) xeMnepaxypy, 4to o>5pa3yeTCH BHAHMbift raAoe (234). YKa- 
3aHo (224). 4X0 oaihhm h 3 B'G3Mo>KHbix MexaHH3MOB BCHbimeK H'BAHexcH xaK- 

npOHHK'HOBOHHe COAHe4HbIX npOTOHOB B nOBepXHOCTHblH CAOH HApa KO- 
Mexbi. MHKpoBspbiBbi, conpoB'OH'CAaiomHe TopMOH^eHHe KajKAoro oxAeAbHoro 
npoxoiia B Bemecx'Be HApa, Moryx B036yAHTb XHMH4ecKHe npoueccbi, npHBo- 
AHiuHe K ri'biQpocy BeiuecxB-a c noBepxHocxH HApa. 3xa xonKa speHHH noAy- 
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no.THyK:) noajiep>KKy n ^la-abHeHLue-e pa^BttTHe ,b ipa6ore JXon n K!)ipii 
(Ap. J. 123, 339, 1956). 

Pha pa6oT [b nacniocTH MapKosHua (b ne^aTH)] nocBHiueH pac'ieTv 
TenAOBbix a(j)(j)eKTOiB b noBepxHOCTHOM oioe oAHopoAHo.ro h neoAHOpoAHoro 
BpamaioiuerocH HApa KOMeibi. 

B 6jiHH<aHinee epeMH npeAnojiaraeiCH pacnpocTpaHHib reopHio HOHHaa- 
UHO'HHblX XBOCTOB H Hi\ AyHe-BblO CHCTeMbI (t. Ha3. XBOCTbl THOa lo) — OCXaiO- 
mnecH noKa oah'HM h 3 H'aH6oAee saraAOHHbix '^TpyKTypHbix o6pa30BaHHH b 
KOMCTax. 

Oco5eH;HO iBa>KHbIM UiarOM B AaAbHefiuieM paSBHTHH KOM€THOH acTpo- 

HOMHH B CAO HBAHeicH nJiaHHpyeMaH B 6yAym.eM nocTaHOBKa 3AeKTpo4)o- 

TOMerpHHecKHx H cJieKipaAbHbix Ha6AioAeHmi KOMei. 
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JI. A. KATACEB 


HEKOTOPblE PESyjIbTATbl HSyHEHH^ METEOPOB 
HA CTAJIHHABAACKOH OBCEPBATOPHH 3A 25 JIET 

C fiipHesiloM iHa oScepBaTop-HK) b 1933 r. H3BecTHoro HCCJie^noBaTejiH mc- 
TeojpoB H. C. AcTanoBHHa b njian pa6oT oScepBaTopHH 6biJia BKjiio^eHa Me^ 
TeopHan reiviaraKa. Ha^HHan c 1933 ix>Aa paSoxa no McieoipiHofl acrpoHOMHH 
B CAO paasHBancb h coseipiiieHCTByHCb ycneiiiHo BeAexcH h b aacTOHinee 
BpeMH. HiHJKe 'Mbi H3JI0JKHM ocHOBHbie pesyjibTaTbi nojiyMeHHbic Ha o6cep- 
BaXOpHH 3a HCTeKUlHH npOMeH^yXOK BpeMeKH. OcHOBlHOe BHHMaHHe npH 3TOM 

6yAeT yAejieHO HsyqeHHK) MeieopoB •4>OTorpac})HnecKHM MexoAOM, noAynHB- 
uiHM B CAO HaHSojib-mee paaBHXHe. PeayjibiaTbi noJiyneHUbie Apy*rHMH Meio- 
AaMH 6yAyT ynoMnayibi b MenbiiieH Mepe. Bojree hojiho ohh 6yAyT o'iipa>Ke- 
Hbi B o63opax Apyrax aBxopoB. 

Kbk y>Ke 6biJio CKaaaHo, nocjieAOBaiHHe iMeTeopoB Ha CxajiHiHatSaACKOH 
oSoejpBaxopHH 6biAo Hanaxo b 1933 roAy c npH€3AOM H. C. AcxanoBHHa. 
VyKe B 1933 x. H. C. AcxanoB'HH h B. C. AcxanoBHH nojiyHHJiH okoao 6000 
BH3yaAbHbIX Ha6jIK)AeHHH MexeopOB. Co6pa.HHbIH HM'H MarepHaA 6bIA HCnOAb- 
30B>aH a«^h HsyHBHHH paAHaHxoB, iBbicox H CKopocTeft MexcopoB, MXO n03B0‘ 
AHAo ony6AHKOiBaxb B» «BioAAexeHe KOAAeKXHsa Ha6AK)AaxeAeH» no sxhm 
B onpocaM cepHK) cxareft h saMexoK. 

B 1934 r. r. B. UlepeMeTbeBbiM, C. B. Kosjiobckoh h Ap. 6biAa nocTas- 
Aena ipa6oTa c ueAbio onpeAejicHHH BbicoT MereopoB c npex nyaKiOB: Ctbahh- 
a6aA — BapaoS — Ka^HpnHraiH. EIOAyHeHHbie peayAbTaxu Ha6jiK)AeHHH 
ony6jiHKOBa.HM b «UHpKyA5ipax» o6cepBaTopiiH, KOTopwe cxaAH BuxoAHtb 
c KOHpa 1934 roAa. 

C 1937 r. c npHCBAOM ua o6cepBaxopmo A. M. Baxapesa b njian oCcep- 
BarropH'H 6biJia BKJHoiieHa .HOBaa xeiwa, Kacaiomaacn iiocjieaiOBiaHHH tcjiccko- 
riHHccKHX MexeopoB (xejieMexeopoB). HaSjiio.ieHHn npHHHJiH CHCxeMaxHHecKHift, 
njiaHOMepHbiH xapaxxep. Ohh npow^>KaK>xcH h no nacxoHmee BpeMH. Go- 
^aHHbifi MaxepHaji nosBOJiHji CAenaxb pn^i Ba*iHHx h HHxepecHux BbiBOAOB 
ri’pejKiZie Bcero 6biJio noKasaHo, qxo xejieMexeopbi npe;icxaBjiHiox co6oft npo- 
AOiJiweHH'e oShiHHbix iMexeopOB b cxopoHy MonbuieH npiroicTH h HHcnettiHOCTb 
HX OMcxpo BospacraefT no Mepe yMeHbiiieHHH ooc/ie.ziHefi. OKasajiocb uxo 
HHCJIO XeneCKOnHHeCKHX MexeOpOB C KajK^Oft 3Be3J,H0ft BeJIHHHHOfi yBeHHHH- 

BaexcH npH6jiH3HxejibHO b 2,5 pa3a. npoBOAHJiacb xannce pa6oTa no nayne- 
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Hiiio SbiooT H CKqpocrefi Te.ieMeieopoB. Bbi.io iHattflcHo, 4ro TeJieMeTeoptJ nd- 
TOKa nepcewA npn6.aH3HTe./ibHo 7 3Be3A'HOH BeJiHMKHU BcnwxHBaioT na bh- 
Goiax 80 — 100 KM 11 noracaiOT Ha Bbicorax 70 — 80 km. 

BcjieACT&HH KpaTKOspeMeiiHocTH HBJieHHH onpeAeji'HTb HHAeJKHo npo- 
AOJi>KHTejibHocTb Hojicia TejicMeTeopoB oKaaajiocb aaAaHefl oncHb caomhoh. 
A. M. Baxapea « O. B. AoopoBojibCKHii npuMeHM.™ ^toh ucjih kojuo- 
lUHii xpoHorpaip. 3 to noasoJiHjio ousHHib CKopocxH HeKoropbix noroKOB. 
/J.-'iH TWieMCTeopoB OepoeHA axa CKopocxb oxasajiacb paBHoft 63 + 13 km/cck. 

BajKHoe HayHHoe h npaKXHHecKoe SHaHeHHe WMeiox Ha6jiK)A©HHH Mexeop- 
Hbix cjieAOB, ocxaiomHxcH o6mmho nocjie npojiexa apKiHx h dbrcxpwx Mcxeo- 
poB. B odcepBaxopHH 3xa paSoxa Oujia nocxaBJieHa c 1934 ro^a no nporpaM- 
Me paapaSoxaHHoii B. O. LleceBHHeM. C 1934 no 1938 rr. H. H. FypbeBbiM, 
-a no3>Ke A. M. Banapebbm obum iiojiyHeHbi HaOjxioAeHHH -il Mcieopnoiu 
cjieAa. 

06pa6oxKa Maxepnajia, Bbino.fi HenHian B. B. 4>eAfaiiHlcKHiM, ^aJia oneHb nen- 
Hbie H MHxepecHhie peayAbxaxu. Bujio noKasaHO, hxo aoma cxpaxoapepbi, tao 
oSpaayioTCH MexeopHue cjibah (80 — 100 km) oOjiaAaex c/xojkhhm xapaKxe- 
poM B03Ayuj«bix x^xeHHH. 9x3 cjioxKHOCXb 3aKJiK)naexcH npejKA® Bcero b xom, 
4X0 iiapHAy c cymet'XBOBa.HHeM .na ooofXBexcxByiomeH Bucoxe npeodJiaAaio- 
mH.X AnnXieHHH BOBAyUIHHX MaOC, M€HfllOmHXCfl B aaBHCHMOCXH ox BipCMCHH, 
K HUM npHMeiiiHBaioxcH Bexpbi pa3JiH4Hbix HanpaiBJieHHii. noApodnyio 6h- 
OjiHorpaipHio paiiHHx pa6ox BbinoAHeHHbix b CAO no Mexeopnoii aciipoHO- 
MHii, a xaK>Ke ociioBHbie pe 3 y.xbx.axbi no naynenHio xejiecKonnnecKHx Mexeo- 
poB H MexeopHbix cneAOB, noaynenHbix b AOBoenHoe BpeMH, mo>kho nanxM 
B BH'O.xHorpaipHHecKOM yKJiaaareae k uMpayaapaM CAO. HHxepecHaH pa-doxa, 
B Koxopoii H3y4aexcH Bonpoc 0 xapaKxepe BoaAyuiHHX xenennii b bwcokhk cao- 
Hx seMHOH ai Moccpepbi, Ouna onydAHKOBaHa b 1952 r. O. ■ B. XLoOpoBOAbCKMM 
[220]. CnHxan, 4 x 0 ocAadAeHne bhahmoh apKocxH h HaMOHewne 4x>pMU Mexwp- 
Horo cjieAa ooycAoBAeHO npoueccoM AHtpttJyanM, HOCHmefi xypoyjieHXHbiii xa- 
paKxep, dbiA noACHHTaH KOBtJxpHuenx TypSyACHTHOH AHcp^iyaiitH aah necKOAb- 
KHX KOH'KpexHbix cAymacB. HcnoAb3yHiHa6AiOA€HHn H. H. rypbeBia OXHOCHIU.H- 

ecH K 20 H 27 OKxnCpH 1935 r. b CxaA'MHaOaAe aBXop naineA, 4 x 0 axox K 03 (p$H- 
micHx dbiA paBCH 1,4. 10' cM-’/ceK ii 5.4. 10' cMVcex cooxBexcxBeHHO. K axoMy 
H<e BpeMemi oxhockxch h Apyraa HHxepecHaH padoxa O. B. X(o6poBOAbCKo- 
ro [223], B KOTopoii paccMaxpH.Baexca Boiipoc o BspbiBHon boaho, CBHaaHHon 
c ABHAceiiHeM Meroopnoro xeaa b axMoccpepe. B neii noKaauBaexcH, 4x0 aah 
M eA-x€HHbix MexeopHbix reA, x. e. A-m xex aah Koropbix hhcao M He npeBOC- 
XOAHX HeCKOJlbKHX eAHHHU. BapblBHOi’l B'OAHOH MOJKHO npeHe6p€4b. Ho AAH 
dbicxpbix 'MexeolpHbix xeA, xaKHX, nanpHMep, Koxopbie nopojKftaiox Mexeopbi 
iioroKOB riepceHA hah JleoiiHA poAb BspbiBHofl boahh 3.Ha4HxeAbHo noBbi- 
luaexcH 11 AAH yKaaanHbix oKotpocxeii (riepceHAbi 60 KM/fteK, JlepHBAbi 
70 KM/ceK) 3 Hepi HH BonbiBHOH BOAiibi HB ABH iiopHAKa doAeuie yAapHOH. 

■BHsyaAbHbie HadAioAennH MereopoB khk HSBecrHO oxHromeHbi anaMii- 
xeAbHbiMH omadKaMH, Koxopbie He Aaior bo 3 mo»hocxh noAyHHXb HaAWKHO 
xaKHe BajKHbie xapaKxepHCXHKii MexeopoB Kax CKOpocxb, TopMOKenne, Hp- 
KOCXb H AP OooTOMy B CxHAHHaSaACKOH oOcepBaTopHH ecxecTBeHHO BCXaA 
Soc o nepexo,K »» cl>ororiM<|JH«ecKHa Meroi. B 1938 r. B MaciepcKHX 
rAHlU (MoCKBa) non pyKOBoaCTBOM C. B. OpjiOBa, B. B. 

H. C. AcxanoBH43 dbiAa naroxoBAeiHa cneuHaAbHaH KOMnAeKCHaa ycxan B«- 
Ka — MeTeopHufl naxpyAb, npeAHa3Ha4eHHfaiH aah BcecxopoBHero (pororpa- 
4)H4ec»0JX) H 3 y 4 eHHfl MeiwpoB. OceHbK) 1938 r. axa ycxanoBKa dUAa Hcnu- 
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Ti«a Ha BipcMeHHoft acrpoHOMHHecKoft cxahuHH b r. ypa-Tio6e h c Becubi 
1939 r. Ha Heft 6ujia HaMara cwcTeMaTHMecKaa patSora. B nepBwe roflbi pa- 
(SoTbi narpyjiH HS-aa HH3Kofi MyocTEHieJibHOCTH (jxyronJiacTHHoK, a xaKwe 
oT^acTH H3-3a oTcyrcTBHJi onbiTa tpa6oTbi, HaKonjieriHe naoJiio^iaTeJibHoro 
MaTepHajia uiJio Mefl.ieH!Ho, ho c nepexoaoM nipH (|>oTorpa(t:HpOBaHHH Ha 
BHCOKOHVBCTBHTejibHyK) njieHKy B 1951 ro,Tiv (nepBbie onbirw Ghjih caenanbi 
eiue B 1948 roay) hhcjio c4>OTorpa(J)HpoBaHHbix MereopoB yflajiocb aHaHH- 

T€JIbHO yOejlHMHTb. 

n^Ban MOfleJib MeTeopHOTxj naTDVJiH CTa,nHHa6ancKOH o^cepBBTOOHH 

no;ipo6HO onHcana HawH b [2851 B 1956 r. b o6cepBaTopHH 
6ojiee MoiuHbTH HHC-poyMeHT. B pa3Da6oTKe 

vHacTH<^- JI A/KaraceB, B. C. 06py6oB, H. O. Ma.nbinmB', JTh Txh Mk>h 
H ap. Oh ooctoht hb xpex arperaTOB, KaMjm^ H3 Koxopbix 
KaMepaMH AHaMexnoM 10 cm. h (boKvcHbiM paccTOHHueM . o cm. cp 
TH HMeioT napajiJTaKTHMecKVK) ycraHOBKy. Jlaa h3 hhx ycxaHOBJieHbi h p 
pHTopHH o6cepBaTonHH, a xpcthh — b coBXoae «CTajiHHa6axcKHH» na oac- 
CTOHHHH 13,6 KM. FlepeA o6'beKTHBaMH oaHoro na apperaxoB. iHaxoflHmeroca 
o o,fVp-iBaTo'BHH. vcTaHOB.iPH MeTbroex.^on.ac-'^Hbni ofiTronB ron rurTPMbi F. H. 
KpaMcpa. Bxopofi anperar, pacno.jio>KeHHbift xaK *6 na reppHxoipHH o6cep- 
BaxopHH npeBHaaHaHPH .wb cnBKxponpa^HpoB'aHHH MeTcopop, Sxox arperax 
eme we nymen b pa6oTV. Oh naxoanxcH b cxaaHH c6opKH. <Poxorpa^HpoBa- 
HHc MPxeopoB c noMombK) HOBoro MexeopHoro naxpyjia 6brjio Hanaxo b ann/- 
cxe 1956 r. Ha pnc. 3 nan o6mHH bha oflHOfro h 3 arperaxoB noBoro Mexeop- 
Horo naxpy.XB TAO. B Ta6jiHiHP 1 nnHBP-'eHbT peav.TTbTPxbT (poxomacbiipoBaHHa 
Mexeopop Ha Cxa,nKHa6aflCKoft o6ceBBaxopHH c 1939 no 1956 rr. bkjikwh- 
xeJibHO. B 'lexBepxoft ko.xohk€ xa6.iHiJbt naexca oeiufic mhcjio c(})Oxorpa<pH- 
poBaHHbix McxeopoB. a B nnxoft — mhc.,io napHHX MexeopoB c^xorpacpHno- 
BaHHblX H3 nByX HVHKTOB. MaJIOC HHC-XO naOTIblX (})OXOnpa(})HH nOJlVHCHHblX 

B 1936 r. ofiBHCHHercH tcm, hto b 3tom roay Sbijih HaHa'tbT^nepBue. n'Po6Hbie 
OHbixbi no (jKyrorpa^HpOBaHHK) MCieopoB c noMoiubio hoboh ycxaHOBKH, oac- 
c'lHxaKHbie CKOpee na HcnbixaHHc pejKHMa paCoxu caMofi vcxaHOBKH. Flpn 
3XOM BhiBBHJicB pfl.x iieflocxaxKOB H, B •nep'Byio onepeab. HcaocxaxoHHo npa- 
BHjiBHaH oPHenxHpoBKa KaMep, nxo h npHBCJio k chhwphhio MHC,na napHbix 
(})OTorpa4)HH. B HacxoHTuee bpbmh axox ae(l)eKX vCTpantH. Ha npHBeaeHHofi 
Xa6jIHIIbI M03KHO BHflPXh. HXO B CBenHCM flJIH HOJIVHPHHH rf)OTOrpa4>HH OflHOrO 

Mexeopa hpoCxobhimo 6w.xo aaipaxHTb okojio 5 nacoB paSorbi. a na noJiyne- 
HHC napHoft — OKOJTO 12 nacoB. Hmcioxch, oflHaKo, ocHOBaHHa nojiaraxb. 
HTO npH HOpMajibwoft pa6oTe hoboxo MereopHoro naxpyjia b cpennoM 6vnex 
(J)oxorpa<}5HpoBaxbCH okojto o^tnoro Mexeopa b nac. Bcoro b o6cepBaxopHH 
p HacTOHinee B'P€mh HaMPipenbi h o5pa6oTaiHbi dxxrorpa4)HH 90 MexeopoB. 
AJia KOTopux onpeaeneHbi Bce HeoSxoaHMbie aanubie: bhcoth. CKopocxH, 
XOpMOJKeHHH, paflHaHXbl, OpfiHXbl H flJIH 3HaMHTeJIbHOH HBCXH (})OTOMeXiOHHe- 
CKH6 KiPHBbie. 3X0X MaX€pHajI n'OaBO.XHJI HaVHHTb pHa HHXepeCHbTX aaKOHO- 
MepHOCxefi. Bbi.ao noKaaaiHO. HanpiiMep, mxo Bbicoxb.' noaBieHiip n ncMeawo- 
BeHHfl MexeopoB aaBHCPi ox reoueHXDHHecKoii ckopocxh; hpm fio.xsiiie cko- 
pocxb, xeM 6ojibiiie Bbicoxa noHBJiennH h iicHeaHOBCHHa (pHC. 4). Jl-na bhcox 
noBBroeiHHH oxa aaKonoMepHOCxb BbiaBJiHexcH Bnojine oxnexjiHBO. JI-xh bhcox 
H cneaHOBeHHH paafipoc HaweceHHbix na rnacbHK xo'I''k Ti(tnvHn.acH necKOJib- 
KO eojibuiHM,' HO H B 3XOM noc.xe,XHeM cjiyMae xn,x aaBiiciTMocTii BbmB,iHexc5i 
BnojiHC onpefle.xeuHO, a paaOpoc xohok mokct 6bixb o6bHCHeH xeM, nxo bh- 
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HOCTb naaCTHHOK 
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1 


301 1 

135 

159j,5 


coTbi HCH€3HOBeHHH MereopoB, npH nipoHHx pasHbix ycJi'OBHHx, cymecTBeHHo 
aaiBHCHT or. hpkocth, t. e. ot mbcc MereopHbix tcji: 4 eM 6oJibiiie Macca Me- 
TeopHOPO Te^ia, tcm rjiy6>Ke b aTMoc(J)epy SeMJiii oho npoHHKaei. 

HHxepecHbie peayjibTaTbi no.iyHH.iHCb npH HccjieAOB'aHHH cKopocreH h 
pa^HaHTOB c4>OTorpa(J}HpoBaHHbix MejeopoB. Bee onpeAeJieHHbie b o6cepBa- 

TOpHH CKOpOCTH 'MeieOpOB OKasa^HCb COOTBeTCTByiOlUHMH S.KlHriTHHeCKO'My 

ABHJKeHHK) MexeopHbix le^x oKOJio CojitHua. He Sbuio o6Hapy>KeHO hh oaIHOifo 
cjiyMan, roxab revTHOueHxpHHCCKaH CKopocxb Meixeopa Ha cooxBexCTByiOLueM 
paccxoHHHH ox CojiHua peajibHo npeBOCxoAHJia 6bi naipa6o;iHHecK'HH npejxeji. 
Te HecKOJibKo c^iyuacB, Kor^^a nojiyHeHHbie no {j)OTorpa<j)HHecKHM CHHMKaM 
cKopocxH oKasbiBaJiHCb HecKOJibKO SoJibiiiHMH napa5ojiHHecKoro npe;ieJia 
Mo>KHO Bcer;ia oS'bacHHXb: 

1) oujH5Ka'MH HBMepeHHH HeraxHBOB; 

2) TpyiXHocxbK) yneia b.thhihhh axMOC(j)€pbi na jB'H>KymeecH b neii Me- 
xeoipHoe xejio h 

3) HecoBetpuieHCXBOM xeopnn, na ocHOSe KoxopoH npHBBO'jlHxcH peflyK- 
UHH CKOpOCTH. 

TaKOH H<e peaycXbxax nojiynaexcH h npn aHajiiiae HaCjnoA-eHHH yHnn.ia 
(Whipple F., A. J. vol 59, JVo 1218, 201, 1954). 

3xot (})aKT no nauieMy MHennio nMeex Ba>KHoe snaMeHHe. Oh npexcAe 
Bcero vKasbiBacT na xo, mxo ecjin rHnep6ojiHqecKHe CKopocxH h cyuxecxByiox 
pea.TbHo, TO npoiieHT nx jxoayaeu Obixb oueHb h oHCHb He6o.ibmHM, 
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Phc. 4. SaBHCHMocTb BbicoT BoaropaHHH (tohkh) h BbicoT noracaHHH (Kpecibi) 
flpKHX MeTCOpOB OT HX reOIJ,eHTpHHeCKOft CKOpOCTH. 

B CBH3H C 3THM He6e3HHTepeCHO OTMeTHTb, 410 B' HeAHBHO Otny6jIHKO- 
paHHOH <pa6oTe 3a. Uanjiexa fCenlerha ’ 7d bulletin of the Astronomica! 
Inst, oj Czechoslovakda, vol. VIII, JMb 3, 1957) npHBOAHTCH hm€ihiho xaiKofl 
peAK'HH cjiynaH, Kor^a rejiHaueHTpHTOCKaH OKopocTb Meieopa cyme- 
CTBeHHO inpeBocxoAHT napai6oAHqecK,HH npeACJi, CaM no ce6e 3 tot 
( t)aKT H'BJiHercH BecbMa HHTepecHbiM. OAnaKo CAeAyex saMeiHx, mto 
axoro Mexeopa HadjnoAaexcH HBHoe HecooxBexcTBHe Me>KAy cKopocTbio H 
BbicoTOH noHBjienHiH H HC4e3H0BeHHH. CorjiacHo o5pa5oTKe aBTopa jXJi^ Hero 
rioAyqeHa CKopocxb -b .cip€A.'HeH xoTOe xpaeKXopHH Vo=86,3+4,l KM/ceiK, Bbico- 
xa Hanajia nyxii Hi=91,8 km h Bbicora KOHua H2=84,2 km. Ecjih cpaBHHTb 
axH AaiHiHbi'e c tom, hvo 6biJio cKaaano Bbime. xo ;xjin 'Mexeopa, o6jiaAaK>meno 
xaKHMH BbicoxaM.H CKopocxb B cpeAHefl TOHKe xipaeKxopHH, KBK axo cjieAyex 
Hi3 npHBeAe'KHoro rpacjDHKa, AOJi>KHa 6bixb ppiHejinanTeJibHo © abb paaa MeHb- 
uieH, X. e. nopBAKa 40 KM/ceK, 

riojiyHeHHbiH b CAO 4^oxoppa(j3H4ecKHH Maxepnaji nosBOJiHJi CAe‘^iaxb 
HCKOTopbie 3aKJiK)4eHHH H o CTpyKiype paAHanxoB HeKOxopbix MexeopHbix 
noxoKJB. JXJi9i axoH uejiH 6biAH npHiBjicneiHbi xaKH<e h Ha6AK)AetHiHH yniinjia. 

xex MexeopHbix noxoKOB, ajth Koiopbix xaKoe nsyHeHHe mo^^ho 6bi.jTO 
CAeJiaxb (ITeipceHAH, JI'eoHHAbi, TaypHAbi, FeMKHKAbi) OKaaaAocb, nxo hx 
njioiuaAH paAHauHH cpaBiHHxejibHO HeBejiHKH h nonepexHHKH hx He npeBoc- 
xoAHx HecKOiJibKHx rpaAycoB. llpn xaKOM amjime .b [300] ne SbiJio ynxeno 

MHHHHH CKAOHeHHH pBAHaHXa, 4X0 CyiACCTBeKHO A^H paAHaHTOB C 60AbmHM 
CKJIOH€HHeM. OAHaKO KBK JieFKO BHA^eXh H3 npHiBCAOHlKblX B [300] rpa4)HK'OB 
axox ynex He hbmchhx ochobhopo BbUBOAa o xom, 4xo nAom.aAH paAHauHH 
oTAeJibHbix MexeopHbix noxoKOB HeseAHKH. 3 xot yxex cAeAaex hx eiue 6oAee 
KOMnaKXHUMH, 
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Bonpoc o CKopocT5ix H paa^aHTax MeieopoB c 4 >OTorpac|)iipoBaHiHbix b’ 
CTajiHHa6aACKOH o6ceipBaTOpHii, r;iaBHbi'M o 6 pa 30 >M c tomkii speHiia to^iho- 
CTH Hx onpeA^JieiHHH, <5bu .H€;iaBHo paccMOTpei^ FI. B. Ba6aa>i<aHOBb[M [5] h 
CoJiee AexajibHo Hay^aercH ceiWac acnapaHiKoft o 5 cepBaTopHH A. K. Cooho- 
Boii, ComacHO noAc^eiaM II. B. Ba6a;i>KaHOBa 0111116x11 onpe.ievieiiHS 

paAHaHTOB B Cpe/lHeM COCTaB.THK 3 T a 0111116x11 CKOpOCTH nopHAKa 

1 %. B oT.xeJTbHbix ciyna^x KOHe^Ho ohii Moryx 6bixb h Hocivo.ibKo oo^ibiuH- 
MH. OAHaKO KaK BHAHO H 3 COOTBexCTByiOIUHX nOACHCXOB [ 5 ] 0mH6KH B CKO- 
pocTH BpHA Moryx iipeBbiuiaxb 3 — 4 %. Mo>K'Ho AyMaxb noaxoMy, qxo ohh- 
caHHfaie Bbiuie pesyjibxaibi oxpa^aiox pea.ibHyio xapxHHy Ha6AiOAaeMbix Ha- 

MH HBJieHHH. 

B HacToamee BipexiH b iiBAamiax o6cepBaTopHn 0‘iiy6.xi!K0BaHbi op6HTbi 
73 ctj) 05 'orpa 4 )HpoBaiHHbix MexeopoB'. 3 tox Maxepiia.'i 6biA noABeprHyi cxaxii- 
cxHHocKOii o6pa6oTKC. npe>KAe Bccro, Kax 3 tc> y>Ke oiMCMaAocb, 6biAO noKa- 
sano, Hxo cpeAH BbimiivieHiibix op6nT Hex hii oahoh pea.ibHo rHnep6oAHMe- 
CKOH. CpeAH HMeiOLuerocH 'MaxepHajia 6brjio HanAeiio necKOAbKO oi)6iix, ko- 
Topbie no cBoeMy xapaxxepy b tohhocth cooiB-excTByiOT op6nxa\i neKOxoipbix 
acxepo'HAaB. C Ap\Ton cxopoiibi iiaiiAGfHbi ii xaKiie opOuxbi, Koxopbie coox- 
BexcxByiox ABii>KeHiiaM komcx. noApo6nbiii ana.iiia 3 xoro xiaxepHaAa a^h 
naMH B [ 293 , 295 ]. Kpaxxo pe3\vibTaTbi 3Toro aHa.iH3a npiiBOAHXCH b ny6- 
jiHKyeMOM B nacTOHineM coopHHKe oosope H. B. Ba6aA>KaHOBa. 

B noc^ieAHne roAbi b o6cepBaxopHiH BbinoxneH i)ha pa6oT no c})Oxorpa- 
(})HHecKOH ^oxoMexpHii MexeopaB. Ckdab ot'Hochtch paooxbi A. M. BaxapeBa, 
Jl. A. KaxaceBa. B. H. HB-aKHKOB-a. novxaeaMUM rioApo6nc) paccMorpeHbi 
ocHo-Bbi xeopnii (jx)Torpa(j3HHecKOH (jicxoMexpini MexeopoB, cKOHcxpynpoBa- 
na H nocTpoena cneunaAbnaH ycxaHOBica, npeAHasHaMeiiHan BnenaTbiBa- 
HHH Ha nAei-iKy (Jioxo'MexpHnecKHX cxaHAaproB. 3 tii pe3\x'ibTaxbi o6o6meHbi 
B. H. HBaHHHKOBbiM B 0X0 KaHAHAaxcKOH AHccepiauHn «0 MexoAax ^oxoipa- 
({)HHecKOH cf)OTOMexpHii MexeopoB», ycneLU'HO saiuHiUGHHon b rAaeKOH Acrpo- 
HOMHnecKOH o6cepBaxopHH AH CCCP b riyjiKOBe b Mae 1957 r. 

HaKoiiAeHHbiii cjioxoepacjiHHecKHH Maxepiia;i no 3 BO.xHA oueHHXb pasMe- 
pbi 11 Maccbi MexeopHbix le^i. BbiHHCJieHHH noKaaaxiH, uxo ohh cocxaBAHiox 
rpaMMbi HJiH AoaH rpaMMOts, a pa 3 Mepbi iix onpeAGAHioxcH MHAAH'MerripaMH. 
3 xh peayAbxaxbi HaxoAHXca b xopouieM coiviaciiH khk c xeopexHHeoKHMH 
npeACTaBA0HHHMH, Tax II o AaHHbiMH, iio.'iyneHnbiMH cfioxorpacjDHBecKHM h 
paAHOAO'xamiOHHbi M MeroAa m h. 

Ha ocHose (J)0X0'rpa4)HMecxHx Ha6;iK)AeHiiii MeieopoB 6biAa CAeJiana no- 
nbixxa nojiynnxb uexoxopbie Aanubie n o cxpoeHiiii Bbicoxnx CAoeB axMoccJie- 
pbi. CooxBeTcxByioiuHe pacnexbi noxaBaxM, hto nojiyneHHbie b CAO peayAb- 
Taxbi naxoAHxcH b xopouieM cor.iacmi c AanubiMu \i!nn.;ia u Apynix aBxo- 
poB [296], 

BoJiee noApooHO (jiaxTHuecKun Maxepuaji o6 iiayueHUH axMoc(})epbi Ha 
ocHOBe (|)oxorpa 4 )HHecKHX Ha6AioAeHHH MexeopoB 6yAeT H 3 Ao>KeH naMH b 
cneuHaAbHofi cxaxbe. 


49 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



— •— f ■' IJLL.Mil I ill [ I. MI " 

Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


A. M. BAXAPEB 


BHSyAJIbHblE HCCJIEJlOBAHMfl METEOPOB 
HA CTAJIHHABAACKOH OBCEPBATOPHH 3A 25 JIET 

1. BH3yajibHbie HadjiiOAeHHH MereopOB m 6ojihaob 

Co BpeMeHH opraiiHsauHH b CxajiHHaSa/^e AcTpoHOMHHecKOH o6cepBa- 
Topnii napn^iy c HayMeniieM nepeMeHHbix seea^ npoBOAH.nHCb BHsyajibHbie 
Ha6jiK);ieHHH MeieoipoB. OcHOBHan sa^a^a sthx HcaieAOBaHHH — nayqeiiHe 
paAHa'HTOB io>K‘Horo He6a. C 3 toh uejibio na npoTH>KeHHH nomii ceMn Jier, 
Ha^HHan c 1938 ro^a; Be.xHCb oSbiHHbie Ha6.nK);],eHHH MexeopoB c HaHeceimeM 
Hx Ha 3Be3;iHbie Kapxbi c nocjieAyiomH'M o^peA‘e-^eHHeM paAHaHxoB. b 

1933 roAy nepsbiM AnpexxopoM CxaAHHaSaACKOH oScepBaxopnH H. C. Acxa- 
noBHHeM coBMecxHO c ero cecxpoH B. C. AcxanoBHH 6biJiH noAyneHbi nepBbie 
6000 BHsyaAbHbix HaOjiioAeHHH MeieopoB no xa-K HasbiBaeMoft nporpaMMe — 
MaKCHMyM. 

B HOHb c 9 na 10 OKxndpH 1933 roAa H. C. AcxanoBiiH coBMecxiio c 3 
Ha6AK)AaxeAHMH opraHHSOBaA Ha6AK)AeHHi5i o6binHbix h xeAecKonnnecKHX 
MexeopoB BO BpeMH MexeopHoro «ao>kah» ApaKonnA. [1] Ha ochobc o6pa6ox- 
Kii Bcex Ha6jiioAenHH 6bi.no noxasaHO, nxo Mexeopbi noxona, CBnaaHHbie mne- 
rnnecKH c KOMexon /],>KnaKo6HHH-LJ,HHH€pa (1900 III), hmciox cpeAHioio reo- 
ueHxpimecKvio cKopocxb oko/io 20—30 km/cck. B 1935 roAy xox >Ke aBxop 
HtpnMeHHB OAHocxopoHiHHH cnoco6 H. M. lUxayAe onpeAeJieHHH bucot 
M exeopoB no.;iyHii.x Bbicoxhi 14 MexeopoB noxoKa OpHOHHA, nao.nioAaBiiiHxcn 
HM B Cxa.nHHa5aAe 21 — 23 OKxnopn 1933 roAa [2], 

ZlByxcTopoHHHe H Aa>Ke xpexcxopoHHne Ha6AioAe-HHH MexeopoB 6biAH 
iiaqaiw na Cxa.:iHHa6aACKOH acxpoHOMimecKOH o6cepBaxopHH c 1934 r. B 
3X0M roAy C. B. KoaJioB'CKan (BapsoC), F. B. IIIepeMexbe'B' (KacfinpHaraii), 
H, H. FypbeB (CxaJiHHa6aA) Ha6AioAa;m noxoK FlepceiiA. B pesvvibxaxe 
TinaxeAbHoro ox6opa na6AK)AeHHH yAaAo-cb onpeAe/inxb Bbicoxy xoAbKO oa- 
noH napbi (KoaAOBCKaH-IlIepeMexbeB') , nocKOAbKy Me>KAy oxAejibHbiMn Ha- 
OjiioAaxeAHMH He 6bT.xo CKo;ibKO-mi6vAb cor.nac()BaHHbix cpoKOB b paoo- 
T€ [16]. 

HaniinaH c 1935 roAa b LtnpKyAHpax oScepBaxopnH CHCTeMaxiinecKn 
iiy6.nHKyK)xcH KoopAHiiaxbi paAHanxoB MexeopoB, nonyneHHbic pa3.;niMHbiMH 
Ha6,xioAaxeAHMH o6cepBaxopHH. 3a BpeMH c 1934 no 1941 rr. onydAHKosaHo 
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jKo.'K) 300 i)a,UK'iHT()i3, OTiiocjilini.vcH ri})e;},viyiii,ccTiiei[!K) iv MO'ieo;)- 

HblM IlOTOKaM. ‘ 

B 1932 — 1933 n\, KaK iKiBeciHo, o>Kii;uJ-iocb iiOHivieiino «MeTeopHoro 
Ao>k;ih» JleoHii;!.. H. C. AcTaiioBnq b peawibiaie BbiHuc^ieHiiii aOcojiioTHbix 
BOBMyiJteiMiii IK) MCTo/iy l\()y 3 Ji,’ia (Cowell) noKaBaji, qro MCTeopiibiH noioK 
npoHAer aia 3HaKiiTe.ii)iioM paccToaHiiH or seMHOH opOnibr ii, cjieAOBaiejibHo, 
o>i\i];iaTb noBropefiiiH «;u)>k;ui» ae c/ie;iyeT. 05 inix BbiMi(c,aeHHHX, KOTopbie 
ilocTaxoqHo xopouio onpaBaajiHCb, 6 bi,ao aapaiiee 00061110110 b riyjiKono 
JleHiiiirpa/u MooKBy, TaiuKCHT. Ha 6 ;iK);ieHi!H JTeonii;!, npon 3 Be;ieHHbie Ha 
lOKHbrx oocepBaTopHHX, iio,anocTbK) noATBepAH-aii BbiHHCJieMH H. C, Acra- 
noBiina. 

B aBi voTo 1938 maa Obi.aii bhobb opraKHsoBama iiao.aioaennH xieieopoB 
noTOKa nepceiiA na Oaaiice Ypa-Tiooe — TauiKeHi. B Ha6;iK>AeHHHx Ha Bpe- 
MOHHOH acTpoHOMHHecKOH ciaHUHH CTa.aHHaOaACKoif oocepBaiopuM B 
ix>p. ypa-TK)5e iipiiHHMa.aH yaacTiie H. H. CanyuoBa ii K. A. Hhkhthh. Ha 
TaiiiKeiiTCKoii oocepBaTopiiiii naC). hoaohiih npoBo;ui/ni B, H, KaMiiHCKiiH, 
B. E. CTeiiaiioB n H. FT. UyKcpBaHHK. Xoth naoJiiOAeHHH h npoH3BOA'H:mcb 
HO sapatnee paapaOoTaiTHOH riporpaiMMC, oAHaKO o-OjiaqiiaH noroAa b TauiKeH- 
Te HO no3Bo.aH.aa b hoahyk) Mepy ocymecTBHTb axy paOoxy. 

TojibKo B noHb c 11 iia 12 aBi ycxa obi.ao 3aperHCxpHpoBaHO abb napHbix 
iMexeopa, A-an Koropbix Hcno,ab3y5i MexoA. X. Hbioxona-B. /lennHura oripe- 
ACAenbi Bbicoxbi iiaaaAa ii KOHua AByx MereoipoB* noxoKa HepceiiA [538]. 

B 1938 roAy ho npo;i,!o>KCHiiK) Ka4)eApbi KOMexHO-MexeopiiOH acxpoHo- 
Mim FAHIIl iia Cxa.iHuaoaACKOH oOcepBaxopim GbLaii npeAnpiiHHXbi Ha6.aK)- 
AeHHH paAiiaiixoB «06mero Kaxa,aora» B. O. JleHHHHxa (W. F. Denning, 
1899 r.). Peayjibxaxbi o6pa6oxK'H noKasajiH, hxo okojio 40 7o MexeopHbix pa- 
AiiaHTOB npoiiKioro Bexa a5eo/iK)xiK> hc noAXBepAHAHCb HacxoBiuHMH naGAK)- 
AoiiHHMH 11 ooBe[)nioiiHo iiocHK.aii. OAiiaKo HMeioxcH HOiBbie paAiiaHTbb no- 
HBHBUiHecH B XX cxo.aexHH [19], 3xox cj)aKX yKaabiBaex iia cpaBHiixcjibHO 
obicxpyK) 3Bo.aioiuno Mexeopiibix ciictom, 3 a cHex KOpoxKHx nepiiOAOB iix oo- 
pamcHHii. 

28 okxhGpm 1938 roAa b 19 aac. 30 Mini, b panoiie FMCcapcKOH AO.ainibi 
npoAexeJi hpkhh Goaha. Oh npiiBvaeK B'HHMaitHe oHeoHAueB neoobiHaHHo 

Go.ablLlOIl HpKOCTbK) !i CpaBIiXe/IbHO rpOMKHM SByKOM. 

OxpHA B cocxa.Be A. B. CoAOBbeBa 11 A. M. Baxapeiia no iipeaao>KeiiHK) 
vneHoro cexpexapn KMET tH. A. KvvniKa onpoeiiA oKO.ao 40 oaeBMAueB 3 XO- 
ro HB/ieinni b paHonax Pcrapa, ("apbi-Aciiii. Lllaxpiniay, FlaxxaaoaAa 11 Ap. 
Bbuni naavHeHbi xhk >Ke CBeAeaniH 113 ypa-TioGc (ox B. M. MepnoBa w 
K. A. HiiKHxima) 11 113 tneinriiaGaACKofi o5.aa'Cxii. H. H. CbixiiHCKan [ 537 ] no 
nopyHeHHK) Jl. A. K^v^IKa oOpanoia.aa iwcb iivieioiHiniCH \iaTej)iia.a no 3 X 0 'My 
A^xoHiipyioiHCMy oojihav, HOKaaaB mxo 6 oaha hmca Maccy riopHAKa 20 kx. h 
M xo ero naAeiiiie nporiBoiiKao ita rpaiiHue yaOeKCKOH 11 Ta.WHKXKOH pccnyG- 
jiHK B r'opax Fii'CcapcKoro xpeGxa Me>KAy ropHbiMH KHiuAaKaMH /lauiBaGaAOM 
H KnixyxoM. CiiAbHo ncpeceHeiniaH ropiiaR MecxHOcxb, ecxecxBeHHO, saxpyA- 
MR,aa noHCKM Mexeopnxa, 

A. UL Mysacj^apoB B' 1940 xoav onyGjiHKOBaji KaTajior 130 MexeopHbix 
(paAiiaHxoB 11 C(mBexcxBVK)iUHx opGiix, no.avMCHHbix ua CiaAHHaGaACKOH 
oGcepBaxopiiH. PaAHainbi oxBaxhiBaiox iiepiioA e 1933 no 1939 rr. n hx na- 
GjiiOAeniiR iioAyneHbi b Cxa.’iHnaGaAe, ypa-TioGe, na BbicoKoropHOM 03 . Hckbh- 
Aep-K>vib, BapaoGe, Kacj^HpiniraHe [316]. 
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B 3Ty CBoiiKV Sbijiii BKJiioMeHbi Ha6jiK),ieniiB MeieopoB, npoBOAHMbie 
A. M. BaxapeB'biM. C. B. Ko3.!iOBCi«)ii. K. A. HiiKiniinbiM, H. H. CariyHOBoii 
II r. B. lilepeMeTbeBbiM. BbmuLMeHHe napa6o:iimecKHX op6nT npoiiaBO'Ui- 
• locb no MBToay H. A. KaeH6epa (cxeMa H. M. UJiayvie). 

HoBoe onpe;ie.aeHHe oiuh6ok npn BH3ya.TbHbix na6.iio;ieiiHHx MereoipoB 
6bi.ao npoaeaano aBTopoM b 1941 roay Ha ocHOBe MaTcpua.’ia 19:it)-^^40 ro- 
la '^221. noKaBano, mto apKocTb MeieopoB oueHHBaeTC5i oiibiTiibiMii iiao.iKaa- 
TeiHMB aocTaTOH'iio xopoiuo. Mto KacaeTca naiieceniisi no.io>KeHiiH Mexeopa 
la 3Be3-uibie Kainbi. to 3Aecb iiivieeTCB, kbk noKaaa.Tii niu>>KHiK' iicc.ie.toBa- 
iiim no BTOMV Boiipocy (EpNiaKOB, TeBopKaH ii ap.) iiMcioTcn «^HOKn «cho- 
ca» ii ocofieHHO ouhiokh b noBopoie Meteopa, aocTurawiane K . 

Hcno’ib-na oKoao 1800 .HaOjiioaeHHn oObiMHbix MeieopoB aniop naynna 
DacnpeaeaenBH hx no apKOCTH (1937^40 rr.). Bbiao noKaaano, aio 3 to ipac- 

I Siin.e x<,poL.o coBna;iaeT c „a„«™» B. M. n 

no oraHHaeTCH or pacnpeAeaeHnn, noayneHHoro A. Kvk h H. Acrano 

BinieM [30 j. ' & „<.o 

SaMexHoe yBeanneHne caaGbix MereopoB b ycaoBnax HaoJijO.T.eHiiH b pas- 

annubix Mecrax’ TanwaKHCTana no cpaBHCHHio c EBponeiicKOH leppiiTopHeH 
('.C:CP oOBBCHHeTcn Oo.TbuieH npospannocTbio axMoctliepbi. 

B 1938 roAy anropOM Ohjih BHOBb noBiopeHu HaOJiioaeniiH MereopoB 
noTOKa OpHOHHA c nejibK) onpeaejieHHB oahoctopohhhx bucot no pawee nc- 
no.TbaoBaHHOH ,’iaB 3 toh ubjih cxeMe H. M. lllTayae [32]. OnpeaeaeHbi 15 bw- 
coT .MeieopoB noTona. JlaHHue o6pa6oTKH yKaabiBaioT na 6o.iee HiiBKoe, hcm 
V AcianoBima aHanenne bbicot BosropaHHH h noxyxaHHB MCTeopoB. 

Oxcio.xa c-ienvex Ba>KHOCTb cHcxeMaTHnecKiix onpe.aeaeHHH oujhoot b 
iiaHL'cemin no.xo>KeHnH Meieopa na BBeaaHyio Kapxy h iiaynexmH ne H, h 
Hi>, a HX oTHomeHHH. 

B HOMb c 9 Ha 10 oKxnOpn 1946 roaa na CTa.'iMHa6aacKOH oOcepBaxopHH 
Obi.iii opramooBaHhi BwayaabUbie HaSaioiieHHJi noxona JlpaKOHH.x c AByx 
iiMiKxoB, OOcepBaxopiiH — Box. can. Ha Oasuce 4.2 km. Ha6.iio;ieHBBM mo-. 
uiajia apKan Jlyna. nepe;i, paccnexoM oxMeneHbr ana apKiix 6o.xn;ia, koto- 
pbie xa.xii paananx AR=267°, D=+55°, xopoiuo coBnaaaiomHH c oGbinHUM 
pa.XHaHTOM /IpaKOHna [37]. J\. A. KaxaceB b MocKBe npoBOAHJi Ha6.iio;ieHHfl 
,T,paKOHn;i, c aapocxaxa BP-63 [283]. HaOjnoaeHHH Obuxii opraHnaoBanbi no 

!)pc.’i,.io>KeHH!o Kacj^cjj^bi KaMeTHO-MeiepHOH acTpoHO'MHii rAHUL Cor.iiacHO 

;iaHHbiM Jl. A. KaiaceBa MHKCHMyM noroKa npiixoAH^iCH ina npezipaccBeTHoe 
EpCMH 10 OKTfl'6pH, KOVJX^ B TeHeHHe ;HeCK0.1bK'HX ,aeCBTHMIiHyTHbIX HHTepBa- 

;iOB Ha6jiK)AaJiocb 6ojiee 30 Mereopos. 

B nocJie;iyioiuHe roa^bi 3 nH 30 AHM€CKH npOH3Bo;ub'iHCb BH3ya.ribHbie Ha- 


CclIO’ieHHH HeKOTOpbIX OOvlblUHX M€TeopHbIX HOTOKOB C UCelbK) Onpe^eJieHHH 

pa.iHaHxoB. TaK, b 1947 h 1950 rr. Ha6aio.ia.xncb riepceH.ibi. b 1947— Jleo- 
HH.lbl, B 1950 — Jllipiblbl H B 1954 — YipCHAbl. 

B 1950 r. aBxopoM Ohjih iicno.ibaoBaiHbi bcc oxHecTBemlbie n iieKoro- 
pbie 3apy6e>KHb!€ Aannue o cvxohhom CMemeHUH ocHOBnoro paanaHia noio- 
Ka OepceHa c uejibio onpeae.ieHUsi naiHOojiee BepoBXHoro cyxoHHoro cMe- 
Ka riepceH.! c u€.ibio onpeae.ieHHH HaHi6o..iee BepoHXHoro cyxonHoro CMemeHWH 
noxoKa. 3x0 cMeineHiie oKaaa.iocb c.i€4yK>iUHM; A* = 12^4, A''^= +0°,26 
[9.i|. AHaaoxHHHaH pa6oxa obiJia iipoBeAeiia aaropoM b 1955 r. b ox- 
iioineHHH noxoKa OpnoHHfl, rue Hapnjiy c cyxoMHUM CMeuieniieM pa.iHanxa, 
.laiia 34^eMepHaa noxoKa [123]. 

B aaKjnoHeHiie axoro paanejia HaM ocxaeTca CKaaaxb euie necKOJibKO 
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c;ioB o JtapBascKOM 6oaHae, npoaeieBiiieM 5 Man 1947 roaa haji BbicoKO- 
ropHbiM Kaaaft-XyMScKHM pafioHOM Taa>K'HKCKOH CCP. Hoaei 6ojiHAa co- 
npoBO/KAaacH apKofi BcnbiiuKOH h SBVKaMH, noxo^aiMH, no noKaaaHHHM one- 
BHAUeB, !Ha paapbitB npanaT. B TeneHne Jiexa 1947 r. oSceipiBaiTopHH oprann- 
BOBaaa abb SKcneAHun-H b panon HaSaiOAeH'HH SToro AeiOHHpyioiuero Soan- 
Aa. Hb OT^era ynacTHHKOB oKcneAHUHH JI. A. KaxaceBa h A. B. CojiOBbeBa 
BHAHO, qxo MereopHoe Tejio o6jiaAajro nesHaBHTejibHOH Maccoft (Hecmnb- 
Ko Kr). B peByAbiaie noAeia b* aTMoc(|)epe oho pasApofinAocb h pacceHJiocb 
Ha njiomaAH okoao 130 kmI 06Hatpy>KHTb ockoakh mo>kho toabko CAyHaH- 
HO. rioHCKH Meieopiioro BemecTBa b oneiHb ropHCTOu h OHAbHo nepeoeHeHHOM 
MeCTHOCTH, nOKpbITOH K TOMy >Ke 60 AblUHM CHerOBblM nOKpOBOM, HBAHIOTCH 

fiecnoAeBHbiMH [462]. 

2. MccACAOBaHHc xeAecKonHMecKHX MexeopOB 

HByneHiie TeAecKoniHiecKHX MeieopoB hah, khk hx KpaxKo HasbiBaiOT, 
xeAeM-ereopoB iia CTaAHHa6aACKOH 'o6cepBaxopHH itpoboahtch wa npox55H<e- 
HHH 25 ACT. Eiue B 1932 r, H. C. AcxanoBHH coBMecTHo c necKOAbKHMH na- 

6 AIOAaTeAHM'H no;iO>KHA H ana AO OTHxM HCCAeAOBaHHHM, npHM-eHHB: AAH 3THX 

ueACH KOMCTOHCKaTeAH, 61H10KAH H xeAecKonbi. B 1935 r. H. C. AcTanoB-HH 
onyfiAHKOBaA 6ojibuiyK) pa6oTy, b Koxopoft noABOAHTCH Hxor HCCAeAOBaHHK 
xeAeMeTeopoB h ciaBUTCH pHA npo6AeM, HMeiomnx BHancHHe b BbiHOHeHHH 
HX npiipoAbi u iipo'HCxo>KAeHHH [3]. HaHHHan c 1937 r. CHCTeMaxHiHecKHe na- 
6ak)a^hhh xeAeMexeopoB npoBoanxcH aBxopoM. CeiiHac o6m,66 hhcao T6AecK0- 
rTHHocKiix M6X0opoB, Ha'6AK)AaBLUHixc5i Ha o6cepBaxopHH npoBbniia6x 4000. 3tot 

AOCXaXOHHO 6OAbUI0H H OAHOpQAHblH pHA HadAIOABHHH 6bIA 06 pa 60 TaH C XOH- 

KH BpeHHH AexaAbHoro HByneHHH xeAeMexeopoB. npoAeAaHHyio sa 25 Aex 
pa6oxy CxaAHHa6aACKOH oScepBaxopHteH cAeAyex pasAeAHXb na abh axana. 
riepB-biH — AO 1945 roAa, OAHOcxqpOHHHe Ha6AK>AeHHH, a c 1946 r. — Asyx- 

CXOpOHHHe, C UeAbK) OnpeAeABHHH BblOOX H BblHCHeHHH HeKOTOpblX 0 C 06 CH- 
HOCTen (J)'HBHHeCKHX XapaKXepHCTHK. 

PyKOBOACTBo, KOHcyAbxauHH H noMOLUb B 3THX HccAeAOBaHHHx ocyuj,e- 
CXBAHAHCb MHOrHMH BGAyHlHMH yHCHblMH B o6AaCXH KOMeXHO-MeXCOpHOH aCX- 
pOHOMHH. Oco 6 eHHOrO ynOMHHaHHH 3 aCAy>KHiBaK)X HAeH-KOppecnOHAQHT AH 
CCCP, npo4). C. B. OpAOB, AOKxopa Max. nayK B. B. OeAbiHCKHH h 

B. K). JleBHH, npocj). H. C. AcxanoBHn. 

B HaCTOHXHeM o630pe UU npHBOAHM HpOrpaMMy H OCHOBHbie BblBOAhl, 
noAynenHbie npH o6pa6oxKe Bcero ])HAa naSAiOA^HHH xeAeMexeopoB'. 

a) HtporpaMMbi Ha 6 AK)AeHHH 

HporpaMMa Ha6AiOAeHHH 1937 roAa 6biAa paapaSoxaHa b cooxboxct- 
miH c MejKAyHaipoAHOH nporpaMMOH HCCAeAosaHHH xeAeivieTeopoB, KoxopyK) 
npeAA'OH<HA H. C. AcxanoBHH. Ona Aaex B03'MOH<HOCxb noAyHHXb cxaxHcxHKX' 
HanpaBAeHMH ABiDKeHUH leAeMexeopoB, xoaoboh xoa nacoBbix HHoeA, bahh- 
MHe seHHXHOrO paOCXOHHHH Ha MHCAeHHO'CXb H X. A. 

B 1938 r. cxaBiuiacb aaAana BbiHCHeHHH cbhsh o 6 biHHbix h xeAecKonii- 
HecKHx MexeopOB; c 3 xoh ueAbio fioAbinofl pnA Ha 6 AK)A‘eHHH Sha noAyMeH 
AAh xeAeMexeopoB' noxoKa OeipceHA. 

B 1939 r. 6 biAa ocyLuecxBAena pa 6 oxa no ABycxopoHHHM HaCAioAOHn- 
HM MexeopOB Ha 6 a 3 Hce okoao 5 km. (coBMecxHO 'C F. O. SaxeniAHKOBbiM). 
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B 1940 r. HccJieAOBajiH'Cb Te^ieMeieopbi noTOKa o-AKBapna. C 1941 no 
1942 rr. Haqaibi Ha6jiK)AeHHH TejicMereopoB no nnTHjieTHen nporpaMMe, 
pa3j)a5oTa:HHOH aBTopoM H OAO'&peHHOH UeHipajibHOH KOMiiccHeii no KOMe- 
TaM, ‘MeieopaM h aciepoHAaM AcrpocoBeTa AH CCCP. OcnoBHan aa^ana 
3T1IX HccjieAOBaHiiH 3aK.iK>qajiacb b BbiHcneHHH npeo6,fian,aioiuHx . nanpaBJie- 
Hiiii ABH>KeHHH Te^ieMeTeopoB no oTiHoiiieHHK) K aneKcy SeMJiH, cyionHOH h 
ronuRHOH Bapnaunn, naynenHio (f)H3HnecKHx cbohctb. Pa6ofa 6biJia npep- 
Baiia B CBH3H c yxoAOM B' apM’Hio ee ncnojiHHTejiH. 

BnoBb nayneHne TeAeMeieopoB 6bijio Hanaio b 1945 r., kofab Cbiah 
iipeAnpiiHHTbi nonbiTKH HaSniOAOHHft cjiaObix TeAeMeieopoB b T€AecKonbi 
cpeAHen ciuibi. Sra paooTa npoAO.majiacb ao HHBapn 1946 r. C 3Toro 
ro.ia ohiAn opraHiiaoBanbi ABycxopoHnne HaOnioAeHnH leAeMeieopoB bo 
B peMH AeiHeu aKcneAHUHn na BbicoKoropHoe oaepo HcKaneAp-Ky-Tb (ceBepo- 
aanaAHbiH TaA>KHKHCTaH). PaOoTa npoBOAnJiacb Jl. A. KaxaceBbiM h bbto- 
poM c Oaanca 6,5 km. Bbicorabie naSjiioAeHHH 6biAn npoAOAJKeHbi b 1947— 
-18 rr. O. B. 7lo6poBo;ibCKHM ii aBTopoM na 6a3Hce OOcepBaTopan Bor. 
can (4.2 km). C 1949 no HacTOHiuee npeMH naOAioA^^HHn TeneMeTeotpoB npo- 
BOAHTcn 3nH30AnnecKH, rnaBHbiM oOpaaoM b cbh 3H nayneHiieM neivOTopbix 
60’ibLijiix noTOKOB (nepcenAbi, CKOpnnoHHAbi, JlnpnAbi, JleoHHAbi, Ypcn- 
Abl H Ap.). 

6) H H c T p y M e H T bi 

B Ha6AK)AeHHHX TerieMeTeopoB ynoTpeOjiHJiiicb BceB03M0>KHbie nncipy- 
MeHTbi HaniinaH ot oObinnux nonesbix Shho-kach 6 X ^0 c AwaMerpoM nojin 

SPCHHH OKOAO 8° H KOHMan MaJIOCBeTOCHAbHbIMH TCAeCKOnaMH C AHaMerpaM 

noAH 45'. B oOiueft cjiojkhocth oxB-anen 5oAbiiJOH AnanaaoH npKOCTen TCJie- 
MereoipoB HaMHHan ot 6 3B-. Ben. n KOHnaa 13,5 3b. b^ji. B npouecce Ha6jiK)- 

AOHHH BbiaBlLHIlCb HaH6OA06 npHrOAfHbI€ HHCTpyMCHTbl, KOTOpbie MO>KHO npH- 
MenaTb npn Ha6AK)A^HnHX TeJieMereopOB c 6ojibmoH 3(J)(^eKTHB'HocTbK). K 
HUM, B nepByio onepeAb, cji^jiyer oTHecTH 6HnoKyAH!pHyK) Tpy6y Ltencca 
AceMOn, nMeioiuyio peBOAbBepHyio CMeny oKyAnpoB (12x, 20x, 40x). ^ 

Sia TpyOa b HacTOHmee speMH h npiiMenneTCH b npaxTHKe naOnioAeniiH leAe- 
MeieopoB na oOcepB-aTopHH. 

b) O in n 6 k h n p h h a 6 a io a ^ h h h t e a e *m e t e o p o b 
OujhSkh HccAeAOBaAHCb AB-a^Abi. B nepBon noAosHne 1949 r, asTop 

(E) COB'MeCTHO C O. B. /toOpOBOAbCKUM {/I) npOH3BOAHAH iHa6AK)AeHHH 
TeAeMereopoB b CesepHOH noAHpnoH oOnacTii. BbiAi[ paccMorpenbi ciicieMa- 
TiniecKne n cAynanubie oinH6KH a-th 36 leAeMeTeopoB, KOTOpbie nBAHAHCb 
oomuMH AAH oOonx Ha6AioAaTeAeH. [107]. OrnocHTeAbHan omn6Ka b 

m 

nanecennu TeAeMeTeopoB na Kapiy OKasaAacb noa:=0,2no 0=1 . Mom OoAb- 
me yBeAHnenne nHcxpyMeHTa — tcm GoAbman TonnocTb nanecennH xaieMe- 
ToopoB na Kapiy. OmnGKa b nanpaBAemin b cpeAneM cocTaBAneT 4°— 5°, nro 
B AB-a c AHiiJHHM pa3a MCHbme, neM y oGbmnbix 'MeieopoB. OuenKa npKocTH 
iiMeei HesHaHHieAbHyK) omnOKy. B cpeAHOM cHCTeMaTHnecKan pasnocib 

m m 

n- Jipama +0,2+0,6. Ecjih oiepocHTb apKHe MCTeopu, to c.iyqaft- 

m ^ 

hciH . omiiSKa +0.6 yMCHbiuaeTCH ao +0.1. B onpeaejienHH " Tejie- 

55 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


MeieopoB LViy^afinaH oiUH'6Ka Mo>KeT ^ocTHraTb +0,2. OomH laKHe )K'e pe- 
3yjibTaTbi 6bi.TH noJiyqeHbi aBTopoM npH coBMecTHbix HaOjiiOAeHHHX c 
A, K. CycjioBbiM B 1954 r. B 1955 r. c noMombio <ojieKTpoHHoro pejie speivie- 
HH» KOHCTpvKUHH B. H. Ka^nyHiiiiKOBa aBiap nojiyqH.i napaivieTpbi K a C 
nojiyqeHHH iiCTHHHoro SHa^eHHH t ;3 to yipaBHeHHe HMeex bha: 

t=0,85t +0.16tl3ll, 

Tjxe - -naOjiiOAeHHaH BeJiHUHna npoA'aiJKiiTejTbHOCTH noJieia TejieMeieopa^ 
r) M a c 0 B bi e h ii c a ii q h c ;i e h h o c t b t e Ji e m e t e o p o b 

Hccjie;ioBa'HHHMH ina CTa.iHHa6a,^CKOH o6cepBaTopHH noKasa-Ho, hto 
qacoBbie MHCjia TejiaMeTeopoB- liMeioT recHyio cBHSb c iiojio^eHHeM anexca 
SeMjra no orHomeHHio k toh n.iomaAKe, rAe HaOjiioAaiOTCH TejieMereopbi. Ec- 
jiH HciwiioMHTb H3 o6mero TeAeMeTeopHoro dpom (j)OH OoAbiUHX MexeopHbix 
noTOKOB, TO Mbi 5yAeM HMeib xoa H3MeHeHHB qacoBbix MHceA TCAeMeTeopoB b 
TeqeHiie roAa, xoTopbiH noAHocibio coBnaAa^T c bbicotoh anexca SeMJiH. 
[115]. Eiue B 1946 poAy H. C. AcianoBHq rioKaaaA, hto qacoBbie MHoia Te^e- 
MexeopoB HMeiox xax HasbiBaeMbiH «noAyHoqHbiH MHiHHMyM», Koxopbift no 
ero MHeHHK), oBHaan c.oxjiajKAeHiieM BepxHHx oioeB aTMOc4)epbi. 3 to o6ctoh- 
xeAbCTBo B/ienex 3a co6oh ne xoAbKO yMeHbuieHHe nacoBbix HHceA xeAeMeieo- 
pOB, HO II, Kax noxaaaAH CTaAHHa5aAcxHe hbOaioabhhh, o6mee yBenHneHiie 
HpKOcxH TejTeMexeopoB oxojio MecxHofi nonyHonn [75]. 

KpoMe 3XHX [ipnqHH qacoBbie nncAa oOycAOBwieHbi hhcxo 4)H3HOAorHHe' 
CKHM 34)(|)exTOM, HaabiiBaeMbiM «nepHcJ)eipHqecxHM apeHiteM^. B 1950 roAV 
6biAo noxaaaHo, nio no Mepe npHOnH^eRHH x 6oAee cjiaObiM xeA6MexeopaM 
BCAeA’CTBiie BbiuieyxaaaHHoro 3(J)4)exTa mx hhcao yMenbUiaexcH (xepHexcH) 
no napaooAnHecxoMy saxony. yqHXbiBan 3T'H coo'6paHceHHH 6bi;io 
noACMnTana nncnenHO'CTb n Maoca TeAeMeieopoB ox 7 ao 11 SBesAHoft 
BeAHqnHbi. CorAacHO stum noAcnexaM cyxonHoe bhcao h Macca xBAeMexeO- 
poB aah Been Scmah oxasaAUCb CAeAyKDiUHMH [86]: 


T M 

CyTOHHoe 
HHCAO T/M 

Macca 

KT 

7 , 

13.10'< 

510 

8 

35.108 

552 

9 

94.108 

581 

10 

26.10i' 

632 

11 

69.109 

692 


rioAyqeHHbie Aannhie na oahh nopHAOx GoAbine xex, xoxopbie Aaex O. Bax- 
coH. HamiiMH Hcc^xeAOBanHHMH noKasaHO, nxo nacoBoe hhcao xeAeMexeopoB 
c nepexoAOM ox oahoh k Apyxon sBesAHOH BeAHnnHe yBeAHMHBaexcH b 
2.7 paaa [120]. 

a) P a A H a H X bi H o p 6 H X bi 

B HacTOBiiiee BpcMn b CCCP nsBecTHO OoAee 200 paAHaHXOB xeAeMe- 
xeopoB, 113 xoTopbix iioABBAHiomee OoAbiiiH'HCXBo noAyneiHo Ha CxaAHHaOaA- 
cxoH oOcepBaxopHH. CBOAxa Bcex xeAepaAiianTOB onyOAHxoBaHa b 1955 r. 
[119]. .. 
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ripn onpeACJieHHH paAnaHTOB Te.ieMeieopoB Oblih uiiipOKo ncno.ib3o- 
BaHbi KpHTepH'H TTO (j)H3H^ecKHM CBOHCTBaM oSBeKTOB, bxo;^hli;hx b pa^HaHT. 

npHlMeHHJTHCb H HHCTO reOMeTpH^eCKHe KpHTepHII, K KOTOpblM OTHOCHTCB 00 - 
CTOHHCTBo TejiCMeTeopoB OABoro pa^Hanra. IlpaKTHKa onpeAejieHHH 

TtMej)aa,HaHTOB Ha o6c6pBaTopHH noKaaajia, hto no 5 — 6 Te.-neMeT 0 opaM oh 
•^ pe;^eJIHleTCH c TOHHocTbK) +10'. Hs Sojibuinx MeieopHbix hotokob nojiy- 
^^Hbi Te.i€pa;iHaHTu JIhpha, OepceHA, /leoinna, OpnoBHA, Booths. ZlipaKOHHA, 
PeMHHHA. Hs ^ipyrnx hotokob himciotch pa^HaHTbi /lPbr6, riojiHpHA, BoOjiac- 
nOJIIOCa SKJIHnTHKH, a H3 KD^HKHHX IIOTOKOB — CHFMa AKBapH^, CKOpnHOH'HA 
H HecKOJibKHX jxpyrax. JlocTaToqiHo AJiHrrejibHbie h CHcreMaTHnecKHe Ha6jiK)- 
jteHHH TaKHX 6ojibm‘Hx noTOKOB KaK riepcen/ibi h Ophohmah noaBo.injiH npo- 
HSBecTii onpeAeJieH’He op6HT (npn aapanee H3BecTHOH Oo.ibmoH no.iyocn) h 
CO nOCiaBHTb TaKOBbie C OpSHiaMH oOblHHblX MereopOB H C Op6HTaMH KOM6T- 
npapoAHTejibHHU. OoKaaaHO noJiHoe to»<;1€CTbo TejieMeTeopoB h MereopoB 
3THX SojibiuHx noTOKOB [63]. 3acjiy>KHBaeT BHHMaHHH pajiHaHT TejiecKonH- 
necKHx MeieoipoB, HaxoAHuxHHCH HenoAajieKy ox CnrMbi Boaojich. 

Kax noKaaaA MHoroAexHHH pHA Ha6jiK)AeHHH sioro xejiepaAnaHTa, oh 
coBepineHHO OTAHHeH ox HBBecxHoro oObiHHoro MeieopHoro noxoKa b 3xoh 
oGAacxH. CjieAy^x nojiaraxfa, mo b MencnjianexHOM npocxpaHCXBe hmcioxch 
-B AocxaiontHOM HHCjie xejieMexeopHbie CHCieMbi, Koxopbie hbjihioxch o6oco6- 
.leHHbPMH H He CBH 3 aiHHbIMH C oOblHHblMH MeXCOpaMH. 

B HacxoHiAee B-peMs na acHose xeAecKonHqecKnx HaOjiioAeHHH Mexeo- 
;poB noAyqeHbi -6oAee xoHHbie 3(})eMepHAfai ScxibUJHx MexeopHbix noxoKOB 
riepceHA H OpHOHHA. Ha CxajiHHa6aACKOH oScepBaxopHH AOJi>KHbi 6bixb no- 
cxaBJieiibi A-nHX€AbHbie h CHCxeMaxHqecKHe pHAbi naSAioAeHHH xejieMexeopoB 
c aaAaqeH onpeAeAeHHH xoHHbix 3(J>eMeipHA da/ibuiHx MexeopHbix noxoKOB. Hxo 
KacaeiCH onpeAejieHHn op6Hx TeAeMexeopoB, to 3Aecb Mbi cxaAKHBaeMCH c 
xpyAHocTbK) B oueHKe X .npHMeHeHHe Ta>Ke nojiyHHcxpyMeHxaAbHoro cno- 
co6a oueHKH x ^(koaioiuhS xpoHorpa^)), ocymecxBAeKHoro b 1947 r. a^h 
6 xe.xeMexeopoB noroxa HepeeHA Aajui . -=63+13 km/c^k [145]. SAecb hc- 

oOxoAHMbi AaJibHeHiiJHe ycoBepmeHcxBOBaHHH onpeAeAeHHH x. 

e) Bbicoxbi H cxopocxH xe.ieMexeopoB 

Kax y>Ke 6bLio cxaaaHO, nepBbie nonbixxH onpeAeJi^HiiH bhcox xejieMe- 
xcopoB Ha CxajiHHa6aACKOH oScepBaxopHH ocymecxBAeHbi b 1939 r., xorAa 
aBTOpOM COBMeCXHO C r. O. SaxeHlAHKOBMM 0praHH30BaHbI Ha6AK)Ae.HHH Ha 
6a3Hce OScepBaxopHH — CxajiHHa6aACKa5i MTC. Becb MaxepHaji HaxoAHA- 
CH y r. O. SaxeftmHxoBa, Koxopbifl nornS na ())poHxe. jlBycxopoHHHe Ha- 
6AK)Ae'HHH B03o6HOB^eHbi xoAbxo AHuib c 1946 xGAa. B peayAbxaxe onpeAe- 
.lenbr BbicoTbi 22 xe.ieMexeopoB, pxHOCHUXHXCH x noxoKv llepceHA. FloxaaaHO, 
HTO Bbicoxbi BosropaHHH H noxyxaHHH xejieMeieopoB btofo noxoxa Hecxo.xbKO 
HH>xe, neM y odbiHHHbix MexeopoB [77]. 

B 1947 — 1948 rr. BbicoTHbie Ha6jiiOAeHHiH npoAO-x^xenbi O. B. Xlo5po- 
BOtibcxHM H aBxopoM. OnpeA'C^CHbi Bbicoxbi 51 napbi. BoaropaHHe xeJieMexeo- 
poB HMeex MOAy okojio 85 xm, a noxyxaiHHe xapaKxepH3yexcH ab^mh MaxcH- 
MyMaMH qacTOT7/i=65 xm h H2=85 km. BxopoH MaxcHMyM, no bhahmomy, 
OXHOCHXCH K o6biqHbrM MexeopaM. [145]. OAHocxopoHHHe cxaxHCXHqecKHe -bu- 
coxbi //j M) CHCTeMaxHHecKH HanajiH HayqaxbCH c 1937 roAa n b AaJibHeft- 
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lueM OHH paccManpHflajiHCb c tomkh apeiHHH conociaMeHliH c .HeKOTopbiMH 
(l3H3HMecKHMH xapa'KTepHCTHKaMH TejieMeTCopoB [24]. 

>k) HeKOTOpbie 3 m n h p h HecKHe aa b hc h m oc y 

T e Ji e <M e T e o p o b 

SaBHCHMQCTH paCCMOTpeHbl C TOqK‘B SpeHHfl SaKOHOMepHOCTH B H3Me- 
HeHHH neKOTopux 4)H3HMeCKMX xaipaKTepHCTHK TejieMeTeopoB. HeOAHOKpaiHO 
COnOCTaBJlHH XOA OAHOCTOpOHHHX CTaiHCTHqeCKHX BblCOT C (})H3HHeCKHMH Xa- 

paKTepHCTHKaMH. Tax, oTHomeHHe /■/j/^/2 « MOMeHTbi 6 jih3ki^ k noAyHo- 

qH HMeioT MHHHMajibHoe 3HaqeHHe («nojiyHoqiHbiH 34>(})eKT»). I oaoboh xoa 
//, 7/2 MereopoB (no MaKHiHTOUiy, a6coJiiOTHue onpeAeaennH) n TeaeMereo- 
POB OAHHaKOB. nOBHAHMOMy, //, H, KaK A^H MeTeOpOB, xaK H AAH Te.l€- 
MCTCOPOB H3MeHfleTCH B TCqeHHe rOAa B SaBHCHMOCTH ot H 3 MeiieHHfl cpeAHeii 
CTaTHCTHqeCKOH CKQPOCTH MeieopOB no OTHOIUeHHK) K 3eMAe. CBH3b OAHWTO- 
DOHHHX cxaTHCTHqecKwx Bbicox c apKocxbK) xeaeMexeopoB n McxeopoB Obi.ia 
SbiBcnena eme na Maxepnaae 1937-39 B™caeAcxBHe 3xa 
npocJie>KeHa na Ha6AK)AeHHax 1941 r. n, oco6eHHO, 1946 r. Bee Aannwe yKd- 
3biBaK)x, qxo noAasjiHiomee qncjio xejieMexeopoB HBJiHexca npoAo.xJKeHHCiM 
iPHAa o6biq«bix MexeopoB b exopony MeHbuJHX Macc, a cABAOBaxcAbHO n ap- 
Kooxen. AHaJiHs c ubcxom 6biJ] npoBeAen b 1950 r. na Ha6AK)AeHHax 

1942 r ''83] 3xa aaBHCHMOcxb xapaKxep'HayeTca K03(}xJ)HUHeHxoM Kopp^^ 

n«H paiiHbiM 0,83. Bbuio noKasano. qxo c «noKpacHeHHeM>; xe.fieMexeopoB «,/« 

vBeAHqHBaexca. PacoMoxpenhi n Apyrne saBHCHMiocxn b HSMeneHnax (pnan- 
qecKHx CBOHCXB xejieMexeopoB. OoKasaHo, nanpuMep, qxo c yMenbiueHneM 

oxHouienna apKOcxb xe.xeMexeopoB yBe.xnqiiBaexca. 3xo yKasbiBaex na xo, 

qxo 6.,xn3Kne K paAnanxy xe.ieviexeopoB o6.;iaAaK)x eoAbuien apKOcxbio, - 

Hex Heo6xoAHMOcxH npequcjiaxb ueAUH paA nccACAOBaHHH no axoMy • ' 

nocKOAbKy OHH ynoMHHaioxca b oxACJibHbix paOoxax, nepeancAenubix >- 

Ke JiHxepaxypbi. 

SaKaimHBaB o63op o pesy-ThTaie BHisyajibHbix Ha6jiK)ACHHft T6vi6MeT0op<hi, 
npOBOABB'UJHxcH Ha* CTajiHHa6a;icKOH oScepBaxopnH b TCTOHHe 25 Jiex He- 
•o6xo;uimo oTMeiiiTb, mo III Me>KZiyHapoaHoro reo(})H3HqecKoro nxi.: 

6biJia pa3pa6oTaHa cneuiiajibiiaH nporpaMMa no Ha6.iK)AeHHK:) Te,JieMeTeopo;/. 
Oria o;u)5peHa LI,eHTpajibHbiM CoBeiOM BAFO ii pacntpocTpaHeHa no OT;ie' 
^xeHnH’M c uejibK) ee BbinoJiHeHHH. 
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n. B. babaa>kahob 


HSyHEHHE CBJISH METEOPHbIX TEJl C flPyrHMH MAJlblMH 
TEJIAMH COJIHEMHOH CHCTEMbI 

Hccjie;ioBaHHe cbhsh MeieopHbix tcji c iipyrHMH Ma.ibiMH re^iaMH coji- 

tHeWOM CHCTeMbl HB.lHeTCH OAHOfi H3 Ba>KHbIX 33^3^ MeieopHOH aCTpOHOMHH. 

Oho npoBOAHJiocb Ha CTajiHHa 6 a;i:CKOH oScepBaTopHH, b ochqbhom, no Mepe 
Toro KaK HaKonjiHJiCH Ha 6 JiioiiaT€JibHbiH Maiepnaji. 

OepBOH ipaSoTOH b oScepBaTopHH npecjie/iyiomeH uejib ycTaHOBHTb aa- 
noAoapeHHyK) CBH3b MeTeopHoro noTOKa YpcHA c KOMeiOH TyTTjiH 1, 6biJia 
)ia6oTa A. M. Baxapesa [81], KOTopbift ua ocHose Ha6;TK)A€HHH 16 M-eieopoB 
SToro noTOKa, npoHSBeAeHHbix b MexocnoBaKHH, onpeAe.mT paAnaiHT ypcHA. 
JIjih yciaHOBJieHHH cbh3H MeTeopHoro noTOKa YpcHA c KOMeroH TyirjiH 1 
(1939 r.) A. M. BaxapeBbiM 6biJi np^MeneH KpHTepHit TnccepaHa, bhi;ioh 3 - 
MeneHHbiH jij\h cjiynaa MeTeopnbix hotokob Ka.iJiaHApo. Tax xaK paccToaBna 
KOMeibi OT CojuHua B a4)eJiHH cocTaBJiHeT 10.374 a. e. to b xanecTBe BOSMy- 
maiomeft njianeTbi 6biJi b3ht Carypn. nojiyneHHbie h 3 ycjioBHiH KajiJiaHApo 
peay.TbTaTbi noaTBepAH;iH CBH3b MeTeopHoro noroKa YpcHA c KOMeTOH Tyr- 
TJIH 1. 

CTaTHCTHHecKoe HsyHeHHe cbhsh MereopoB c ja^pyraMH MajibiMH Te.iaMH 
Co.'iH’eHHOH OHcreMbi 6bi;io npoBe^eHo Jl, A. KaraceBbiM [293] nyreM co- 
nocTaBJieHHH paciipe/iejieHHH BejiHHHiH sjieMeHTOB op6HT MereopoB’, MereopH- 
TOB, KOMeT H acTepoHAOB. rpa4)HHecKoe oonocTaBJieHHe HaKJioneHHH opSHx 
MereopoB c hx OojibmHMH nojiyocHMH noKasbiBaeT, hto npeo6jiaAaioT wereo- 
pbl C KOpOTKHM nepHOAOM O^pameHHH, ho C He6ojIbUIHMH BaKJIOHeHHHMH 

op6HT (30° — 40°). HcKAioqeHHe cocTaBjinioT xpn cnoipaAHnecKHx Mexeopa h 
M ereoipubiH noxoK KBaHApaHXHA, Koxopbie hmciot 6oAbiiiHe BaKAOHeHHH. B 
XO >Ke BpeMH OTCyTCTByKDT Mexeoipbl, KOXOpbie HMeJIH 6bl HeGoAblllHe HaKJIO' 
HeHHH. H o6paTHbie ABHKeHHH. kax xopoTxonepHOAHHecxHe iMexeopHbie no- 
TOKH, Tax H oxACJibHbie cnopaAHHecxHe MeTeopbi n MexeopHTbi no xapaxxepy 
op6HT nanoMHHaioT acxeipoHAbi. 

PacnpeAeJieHHe SoAbiiiHx noAyoceH opSHT 207 MeTeopOB* (4)OTorpacJ)H- 
necxH Ha 6 AioAeHiHbix b CTajiHHa 6 aA 0 h rapBapAe), komct b acTeipoHAOB no- 
xasbiBaex, hto, sa HcxAioneHneM xoMerbi Snxe — BaxjiyHAa, oTcyxcxByiOT 
KOMexbi c 6 ojibuiOH noAyocbK) Menbuie 2.7 a. e. n Hex xax >Ke acxepoHAOB 
(aa HCKjnoneH-HeM PHAajibro) c OojibinoH noAyocbx) 6 ojibme neM 5.7 a.e. 
B TO >Ke speMH pacnpeAeAenne MexeopHbix op6HT nepexpbiBaex ipacnpeAejie- 
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Hue KiiK KOMCT TaK II acTepoH,T,oB. C ;j,pyr()H CToponbi, |)acnpe;ic.'R'ii!iH s::- 
cueHTpHcineTOB ii HaKaaiieMiiH oip6nT komct, acTepoHAos h Mereopoa noxa- 

BblBaiOT, MTO MfiTCOpbl Il'MeiOT 6 oJlblUe€ OTHOII1€HH€ K XOMBTaM. TbK Haiipil- 
Mep, ecjiii .1.1SI oc''OBHoii Maccbi opdHT acTepoH.^oB ^KCueHTpHCHTeihi MeHbiiie 
0.5, TO aisCUCHTpHCHTeTbl OpOllT OoJIblUHHCTBa MCTeOpOB' Oo.TbUje 0.5, T. e. 
TaKiie >Ke Kax ii y xombt. OrcKraa Jl. A. KaraceBbiM 6b!,io aaiciiOMeiio. mto 
cymccTByioT ,T,Ba xmia McieopoB — iiepshiii reHeximBCKH cBBsaH c xomgx^i- 
MH. Bxopoii — c acTepoHAaMH. TaxHM o6pa30M axo Hcc,xe,xoBaHne npiiBo.xiix 
K Bonpocy iipoHC.xo>K,x€innH xoMeT H acxeipoHflOB. OcHOBHoe pa3.aHMHe Me>K.iy 
3 THMH oo'bexxaMH — na.xHBHe raaoB y xoMex. HHor.xa xpvMno npoBecxu pea- 
KVK) rpaxiHUv MeiKAy hhmh. HanpHweip, KOMexa OrepMa ABHJKexcH no opGu- 
(a =4 0 /z=4.0'^ ^’=0.14), noAoOnoH acxepoHaHOH, ho nasB'awa xoMexoii 
.riHuib noxoMy hto HMeer xyMaHHbifl B>Hfl. C Apyrofl cxopoHbi acrqpoHA lepTa 
(a =2,43, /=2. 3 e=0.20) TaK>Ke hmbct xyMaHHyio o 6 oJTOMKy, ho HasbiBaex- 


cfi acrepoHAOM. 

B BaKJiiOHeHHH JI. A. KaxaceB npHxoaHX k BUBO^y, hxo xax KOMexbi xax 
H acrepoHAbi HBJiflroxcfl ocxojikaMH rHnoTexHHecKOH njianexu, Hexorjia ot5ipa- 
maB'iU'CHCH BOKpyr CojTHna Mestiiy op6nTaM'H Mapca h KDnHxepa, h HMeBuicH 
jieAHHyxo o6o,!ioHKy. OpH stom h 3 BHeuikHX uacTefl n,aaHeTbi, x. e. h 3 xex iia 
KOXOPUX HMOJTCH Jieflfl'Hoft HOKpoB, oOpasoBajiHCb KOMexbi, a H3 BHyxpettHHX 
Hacxefl — acxepoHAbi. A MeJiKopasflpoOjieHHoe BemecxBO BHeuiHHx h ©nyx- 
peHHHx MacxeH njianexM HBHJiocb HCxoqwHKOM o6pa30BaHHH MexeopoB^ h mb- 
xeopHTOB. Jl,a„XbHeHiuasi sbojhouhh kombt, a hmchho HCXomeuHe i aaoB a 
«6oM6apAHipoBKa» noeepxHocxH a.nep kombx mbjikhmh MexBopHbiMH xejiaMH 
npHBOAHx X 06pa3OBa»HK3 MBXBop'Hbix noTOKOB, c.BH3aHiHbix c KOMBxaMH. Ana- 
jiorHAHOH «6oM6apAHipoBK6» noABBpraioTCH H acxepoHAbi, Koxopbie TaK>KB 
Moryr 6biTb hcto^hhkom MexeopoB. 

B pa: 6 oT-c n. B. Ba 6 a,T>KaHOBa [4] .npecJie^oBajiacb ue;ib Bbi^cniiib mo- 
xaHH3M 06 pa 30 BaH«H MexeopHblX nOXOKOB nyxeM BbiqHCJieHUH seJlHHHH :CK0- 
pocxeH BbiSpoca MexeopMbix xeji h 3 n^ep KOMex. Ckqpocxh Bbi 6 poca Moryx 
npoJiHXb cBex na MexaiHH 3 M o6pa30BaHHH MexeopHbix noxoKO’B' no cjiejiyiomHM 
coo 6 pa^eHHHM. 

Ecjih HApo KOMexbi cnHxaxb Jie-^HHbiM KOHrJiOMeparoM, to corjiacHO 
yimnjiy (F. Whipple, Aph. J. vol. 113, 1951, p. 464) xB^pAwe qacTHHKH, o 6 - 
pa 3 yK>iAHe MexeopHbiH noxox, CBH 3 aHHbm c xoii mjih hhoh kombtoh, BbiOpa- 
CblBaiOTCH H3 aApa KOMBTH CO CKOipOCXaMH HenpBBbiuiaiomHMH xepMHABCKyK) 
cKopocxb rasoB XHiiHkHUX A-Jra kombx Ha cooxBexcxByK)iii,eM paccxoaHHH ox 
CojiHua. 3xa cKopocxb Ha rejiHOUBHxpHkecKOM pacxoaHHH b 1 a. e. cocxaB- 
Aaex 0 56 km/cbk. A no rHnoxeae C. B. OipAO&a (C. B. OpAOB, ycnexH acxpo- 
HOMHqecKHX Hayk, x. II, 1946, exp. 101) MBxeopHHB noxoKH oSpaayroxca 
bcabacxbhh ctoakhobbhhh habp kombx c MBxeopHxaMH. ripH 3XOM BblOpO'. 
IBepAblX MaeXHU C nOBBlpXHOCXH HAOp KOMBX 'MOWeX npOHCXOAHXb CO BCBBOa- 
MO*HbIMH CKOpOCXHMH, H, B HBCXHOCXH, B HBCKOAbKO pa3 np^blUiaiOmHMH 
xepMHHBCKHB CKopocxH KOMBTHbix ra 30 B (F. Whipple and S. Hamid, Har\. 
Repr. Ko 361, 1951). 

B CBH3H C iBUUieH3AO»eHHbI'M BbIHHCAHAHCb CKOpOCXH BUOpOCa H3 HABp 
KOMBX BBmccxBa, HMBiomero ribiJiBByio npnpOAy (raAOCbi, cwHxpoHbi, aHO- 
MaAbHbie XBOCXU H MBXBOpHHB TBAa). 

BeAHKHHbl CKOpOCXH BUSpOCa MBXeOpHblX XBA BbIKHCAaAHCb CAeAyK)lU,HM 

o6pa30M. CnanaAa naxoAHAHCb ;HaHMe«bm,He paccroaHna .M€>KAy op6Hxa'Mif 
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MCTeopHoro le/ia n KOMeibi - npapoAHTejibiiimbi. (Ecjih AaHHoe MeieopHoe 
Te;io Bbi6poiijeHO 113 H;ipa KOMeibi, to hx. iiCTiiiiHbie ipaeKTopnH iiiMem 06 - 
mvK) TO^KV, ^lepea KOTopyio MereopHoe Te.io ii mpo KOMeibi npoxo^HviH b 
MOM ear Bbi6poca). Ilpn ^tom npnMeRH/icn npnd'iHjKeHHbiii cnoco6 BbiRHC.Te- 
HUH HaiTMeitbiiinx paccTOHHiiH Me>K;;y oponTaMii. 3 th*m cnoco6oM 6biJiH Bbi- 
MHC.ienbi iipiif);ni>KeHHa tomku c6/in>KeHHa op5iiT ojHHHaAUaiH (jx>Torpa(J}H- 
necKii Ha6.TK);ieHHbix MCTeopoB noxoKa nepcea^x c op5HTOH KOMeibi 1862 UJ. 
rio.iyaeHHbie peay^braTbi noKaswBaioT, rto torkh co.ni/KeHHH op6HT paa- 
jiHRHbix MeTeopiibix Te.T iioTOKa riepceH,!. c op6MTon KOMeibi 1862 IJl npaxo- 
Ha paa.’iHHHbie nacTH op6HTbi KOMetbi, HO Ha rewTHOueHTpHHecKHe pac- 
CTOJiHHH Menbiiie 2^1 (‘.B HaHAeiiHbix npH6.TH>KeHHbix TOMKax HanSojib- 

luero c6.TH>KeHiiH op,6ht Ch.th Bbimicvienbi cKopocTii MereopHbix Te.T othoch- 
Te,Tb!K) Hinpa KOMeibi, cocraBasTioiiiHe no iiopaaKV .‘3 KM/ceK. 

Ha ocHOBaiiiiH loro, hto 6oJibmHe nojiyocii ocKyjiHpyK)H;HX op6HT He 
HMeK)T BeKOBbIX B03MyUJ,eHHH I -TO nOpH;TKa, 6bIJIH nO.TVHeHbl OUCHKH MHHH- 
MaJIbHOH B03'MOH\HOH Be.THHHHbl CKOpOCTH MCTeopHbIX TC/I IIOTOKa Hepceii;! 
no OTiioiueHHiK) K KOMeie 18(32 LLJ. 3th oueHKH ;uik)t b cj^ejneM Be.iiiMHHV 
1,5 km/ock. HaMeneHMe ToneK oip6iiT na :h45'^ no hcthhhoh ano- 

MajiHH op'SiiTbi KOMCTbi lie 0 Tpa>KaeTCH na nonvneHHOM pesy^ibiaie. 

noJiyneHHbie BHaneHUH CKopocTH OTAenennH Meieopiibix le.i or HApa 
KOMeibi 1862 III noKasbiBaiOT, hto MeieopHbiH hotok Hepce-HA mop o6pa3o- 
BaibCH B peByAbiaie ciojiKHOiBefniH HApa KOMeibi c MeieopniaMH. AHaAornn- 
Hbie aaKAiOHeHHH 6bLiH cAenanbi ynnHAOM h XaMHjoM (F. Whipple and 
S. Hamid, Harv. Repr. 361, 1951) aah oobHCHeaHH oopaaoBaniiH MeieopHoro 
noTOKa TaypHA h 3 BeineciBa HApa KOMeibi 3HKe -- BaKAyiiAa. 

Ao6aBHM, mo 6oAbiiJHe CKopocin Bbi6poca BeiueciBa h 3 naep KOMei 
Moryi 6biTb o6'bHaHe«bi, khk oto neAaBHO noKasajiii Jlouw ii lOpn (Bertram 
Donn and Harold C. Urey, Ahp. J. 123, 2, 1956, p. 339) laioKe n xhmh- 

neCKHMH BBpblBaMH, npO’HCXOAHinH'M'H B KOMeiaX HpH COOTBCTCTByiOmHX yc- 
JIOBHHX. 

Hs BbmieH3Ao>KeHHoro mcho, hto Bonpoc o BaaiiMooiHoiHeHHH Me>KAy 
MaJibiM'H leJiaMH CoAHenHOH CHCieMbi naxoAHTCH eiue b npouecce iiayneHHH 
H noAyneHHbie pcByAbTaibi 6yAyT cjiyiKHTb 5a30H ath Aa/ibHeniiiero BbiHCHe- 
HHH 3TOH Ba>KHOH nipo6AeMbI. 
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M. PyBUOB 


PAAHOJlOKAUHOHHblE HABJlIOAEHHfl METEOPOB 
HA CTAJIHHABAACKOH OBCEPBATOPHH 

Ha6jiiOAeHiHH Mereopo® b CTaAHHaeaA-CKOH o6ceipBaTopHH c 
paAHOJioKapHOHHOH annapaxypbi Sujih BoepBue HanaTbi 

Ha6jI10A€HHH npOBOAHJIHCb c noMombK) cxaHAapTHOH 
HOH ycxaiHOBKH. nepBbie Ha^JUOAeHHH aejiHCb BHsyajibHo h 6biJiH paccMHx 
Hbi Ha ocBoeHHe annapaxypbi h npHoSpexenHe onbixa 

y>Ke nepBbie npodHbie wa^JiiioAeHHH noKaaajiH, nxo ajih nocxaiHOBKH cnc- 
xeMaxnnecK'Hx Ha6viioaeHHH Heo6xoAHMO cKOHCTpynpoBaxb u nocxpoHXb cnt- 
uHaibHoe perncxpiipyiomee ycxponcxBO. Taxoe ycxpoiicxBo ow.io H 3 roxoB.ieH( 

: ,t,“Ta»o B C^o'b nepB/r, no,.„.B.,„e 19K , . B paspafcKB BToro 

VcxipoMCXBa npHHHMa^i'H ynacrae Py6uoB A. H., HcaMyrAHHOB III. O., bn 
6ancoB P KoJi.viaKOB B. M. Btwibiuyio noMomb ,b HBroxoBaXennH axoro^poH- 
CTBa KOwuleKTMBy paAHO.ia6opaTOpHH CAO OKasajiH coTpy^HKH A03 n b 

qaCTHOCTH K. B, KoCTbIJICB. 

B Ha^ajie aBrycxa 1956 roAa annapaxypa 6biJia noJiHocxbio no^roxoB- 
jiena k pa6oxe n c 8 aBrycxa 6biJi'H nanaxu pery.'iapHbie nao.no.xeHiiH Mexeop- 
Horo noTOKa OetpceHA, Koropue npoAOJiJKa.incb ao 16 anxycxa BKjnoMHxejib- 
Ho nojiyHeHHbiH 3a sxo BpeMfl HaSvXioAaxejibHbiH MaxepnajT ohji naMH Ae- 
xajibHo Hsynen n ocnoBHue peayjibxaxu stoh ipa6oxbi ony6jiHKO&aiHbi b (88U). 

B naoxonmee BpeMH paAHOJia6opaxopHH CAO pacnojiaraex xpeMH pa- 
AHOJIOKaUHOHHblMH CXaHUHSTMH. AbB H3 hhx THna 0-3 ^ 3' 

pHTopHH CAO, c HX noMombio BeAyxcH cncxeMaxHuecKne Ha6;iK>AeHHH hhc- 

.aeHH^H^MexeopoB no^H^ n 2 M ycxanoBoieHa b cnennajibHOM noMemeHHH 
Ha MereopHOH cxaHHHH b coBxoae «CxajiHHa6aACKHH». Ona nipeAHaananeHa 
A.na npoBeAeHHH sKcnepHMeHxajibHbix pa6ox. 
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O. n. BACHJlb;iHOBCKAfl 


HSyMEHHE ACTPOPE>KHIVlA PAHOHOB TAA>KHKHCTAHA 

C MOMCHia O'CHQBaHHH CTajiHHa6aACKOH o6cepBaTopHH npeAno;iara;iocb, 
HTo B caMOM r. CTav7HHa6aAe pacnOcio>KHTCH 6a3a oScepBaTopHH (Macrep- 
CKiie, .’lafiopaTopHH ii He6o,fibi,iiHe HiHCTpvMeHTbi), a rJiaB'Hbie HHCipyMeHTbi 
6ya.yT vcTawoBJieHbi b oanoM h 3 pafioHOB Ta,:^>KHKHCTaHa c Haii6aiee BbiroA- 
HbIMH aTMOC(})epHbIMH yCJIOBHHMH. lloaTOMy C CaMOrO OCHOBaHHH o6C€:pBaTO- 
pHii BeJiHCb pa6oTbr no HayneHMio acTpope>KHMa pa3;iHMHbix pafloHOB Ta^- 
>KHKHCTaHa. Oahhm hg cymecTBeHHbix He^iocTaiKOB r. CTa.iHHa6a;ia, kbk h 
Bcero K>ra CpeAHen A3hh, HB^ineTCH CHJibHaH aanbuieHHocTb aTMoc(J)epbi. 
Hcxoab H3 3Toro 6bi;iH iHaMeneHbi HsyneHHH ropHbie paHOHbi: FlaMHp, 
HapBaacKHH h FHccapcKHn xpe6Tbi. PisyMeuHe aiMOC^epHbix yoTOBHH 6bLio 
HaMaxo c panoHOB rHCcapcKoro xpe6Ta. na.MHp h jlapsaBCKHM xpeSex hck^ijo- 
MCHbi, xaK KaK ’Ha riaMHpe B-Mecxax HaH6o.iee HHxepecHbix ajih acxpoHOMH- 
MecKHx Ha6jiiojeHHH oxMenaioxcH cii.TbHbie Bexpbi, /XapBaacKHw >Ke xpe6eT 
6.XH30K K rpaHHue. 

B xa6jiHue 1 npiiBo;iHxcH cnncoiK 'Mcct Ha6/iio,^eHHn, hx no;io>KeHHH (/.,cp) 
M Bbicoxbi Haa, ypoBHeM Mopn h. 


Ta6AUi^a I 


HasBaHHe Mecxa 



h 

CTajiHHa6aA 

h ni s 
-4 35 06. 2 

+38-33 .5 

800 

Bap3o6 

4.35 15. 2 

38.46.2 

::-1000 

AH3o6cKHft nepeBaji 

4.33,32 

39.07 

3800 

PafioH 03. HcKaH^C'p-Kyjib Mexeo- 
CTanuHH 

4.33 32 

39.05 

2260 

Popa HcrepeK 

— 

— 

3650 

Capbi-Tar 

4. 31.^6 1 

39.03 

2450 

ypa-TK)6e 

4.35.56 

39 55 

915 

Op:;>KOHHKHA3ea6aA 

-4.36.06 

+ 38.33 

866 


HaSjiioAeHiHi sKcneAHUHH CAO npoHaBOAHJiHCb no o 6 biHHOH BHsyajib- 
HOH H ixHcxpyMeHxajibHOH nporpaMMe (Biojiji. AcxipoH. Hn-xa 29 , 1931 ). Hc- 
KAioneHiieM hbahcxcb 5-xh SaAbHan niKajia MepuanHH, npHHHxan 113 HHCxpyK- 
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UHH riy.iKOBCKOH o6cepB>aToi)iiii OT 1937 r. SnaqeHHa 6a„i.'iOB 3Toii. uiKa.ibi 
c^eAyiomne: 

0 — no^iiHoe oTcyTCTBue Mepuaiiiifl. 

1 — Mepuaer H3pe;iKa n oveHb cjiaSo. 

2 — iCJia6oe MepuawHe Bce ispeMn; iiapeA'Ka -CHAbHbie CKanKn apKOCTii. 

3 Bce BpeMH CHJibiiioe Mepuamie 6e3 HSMeHeHUH uBera. 

4 — Bce apeMfl CHAbHoe MepuauHe, c pcakhmh uBeroBbiiMH BcnbiiuKaMn. 

5 — UBBT 3Be3.1bI HBMeHBeTCH BCe BpeMH. 

K03(j)(j)ifnneHT npoapawHocTH onpeA-eAHAca onocoSoM nuKKepBHra C 
3TOH UeAbK) B paAHMHblX aSHMyiaX Bbl6Hi>aAHCb 3Be3Abl CneKTpaJlbHblX KAac- 
COB A H B, HaXOAHlUHeCH HH3KO HBA rOipHSOHTOM, H HX 6AeCK OpaB:HHB3ACH C 
ABVMB 3Be3AaMM B 361)1116. Ha Tex CAyqaax, itopab npHMeiiBAUCb ipvriie M6- 
TOAbi. Mb) ocraHOB'DiMOH oTAeAbDo. HepBaH AKcneAnnnH B 1934 roAy paGoTaAa 
B 25 KM OT CTaAMHaoaAa b pafioHe Bap3o6a (333,333a). He.TocTaTKOM aroi'o 
paHOHa HBAHercH 3HaqHTe,;:bHoe noiopbiTHe ropHaoHra ropaMii 

npHTL^fxaeJaBuIiH^pigo^^tc^eA^ 

AOBiiHe npiiMepHO ..a 40 m Ti„a<6 Bbiciijei'. romo, nepeBa ia ?aK Si • m 

-^H-it^Hbie Beipb) CO CTopoHH Bap3o6cKoro ymeAbn 

™P"30ht ubiA aaxpbiT nepenaAOM. HaAiKwnnaM 
ificio \reLLia„in oojiaMHocTb h lyMaHhi. 

Ha^HHan c 1936 r. CTajiHHa6a/iCKOH o6c6nBaTonHprf 
PHA SKcneAHU)))) B i)aMO)) BbicoKoropHoro oaepa HcKaH ieo Kvo ' 

«w»<.ro . ceBepo-Mnw,™., orfarL rHc^an/L'o 

sTrrfH ” “r"”" 

Ceper o3eD‘i nrf ropu) _ ioro-BocTowbiM 
oeper oaepa (373, 195) ii paaon KnujAaKa Capu-Tar (60) pacnoAOTKeHHwfi 

Ha ceBepo-3anaA))OM Oeperx 'oaepa b y3KO'.\t yipeAbH, Korqpoe otkphto r.iaB- 
HbiM oopaaoM, B HanpaBAeiHHn )oro-3anaAa n ceBepo-BOCTOKa. 

^ iia ar^pe-ibCKoii h HioiibCKOH cc-cchh AcTporpvniibr AH CCCP r IQ"^? r 
Obbi iiocraBAeH Boripoc o Bbifiope Mecia aah iviaBnoA AcT,po(})ii3HqecKofi 06- 
cepB),Top.,H, np„qe.M CTaAui.aOaACKoii ooccpBaTojAiH nc^Zo nS.Te o2 - 
ime acTpoHOMHHecKoro pexoiMa CeBepHoro TaA>KiiKHCTa.Ha. B aBrycre' wro 
a<e i-oAa CTapiin)!) iiay.Dii.ni corpyAHiiK TAG n Hv.hcobc B. B. IJJanoiioB co- 
BepiHHA noesAKv no Mainpyry CraAHHaOaA - A„3 o6ckhh nepeBa,;! - Sal 
MaraOaA - IlJaxpiicTaiifCKiift riepeBa.) - ypa-Tiorjc - JTeHHHa6aT — IJJaii- 
-laii c ne,Ti=K) BwOopa viecTa .t.th BpeviciiHoii CTaii!n;i:i. riyaKioM Jiarj,TK),U'H!ni 
)biAa BbiopaHa n.TOiii,aAKa ypa-TioOnHCKofi .vieTeocTaHipiH. C ceHTaOpH 1937 j-. 

npoBOAiiAncb 3aBeAV)oni;HM MeTeocTaHpHH 
K H. EpeMHHbiM, a b 1938-1939 rr. coTpvAHHKaMH (:TaAHH.a6aACKOH o6cep- 
Baro'pHH. * 

B 1949 r. A, M, BaxapcBbiM (76) 6biAH npoBeAeDiw iiaOAioAPHiia KO':Kj)- 
cpHUHeHTa npo3[)aHHocTn b pafloHe r, OpA>KOHHKiiA3ea'6aAa. ripeiiMymecTBoM 
3Toro paiioHa, ipacno«Toa<eH<Horo b rHccapcKoA Ao,iH«e, aiB^iHeTca oTKpbiTbiii 
go^'^jQo^' ^‘’"SoAbUjee noKpbiTue ropiisoiiTa ropa.vin na C6Bepc' cocTaB.mer 

B CTaAHHaSa.Te Ha6A)OAeHnH acppope>KH.\ia qpoBOAH,THCb b 1937, 
1938, 1944, 1949, 1951 rr. pasAHHHWMH HaS^TioAaTeABMH (592, 599a’, 
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168). BojibuiaH HacTfa peayjibTaTOB nocjieA'HHx Ha6AK)A6HHH, rax >Ke kak u 
nacTb peayAbTaxoB BbimeyKasaHHbix SKcneAHUHH, Heany6AHKOBaHa. B 3thx 
cjivHa^x Hcno;ib3yeMbie HaMii jiamihie BSHibi h 3 apxHsa CTajiHHa6aACKOM o6- 
cepBaiopHH. 

OcHOBHbie peayjibTaibi Hcc^ieAOBaH™ acipopeKHMa b TaA/KBKHcraHe 
npHBOAHTCH B :HH>KecjieAyK)LUHX TaSjiiiuax 2, 3, 4, 5. B TadAHue 2 qHCJio hc- 
noJibsoBaHHbix Ha'SjiioAeiHHH yKaaaHo b cK!i&6Kax. 

B CrajiKHaSaAe, ypa-Tio6e h Ha HcKaHAep-Kyjie b 1939 r. (J)OToppa- 
4)HqecKHM MexoAOM perHCipi^pOBaji-acb CBeTHMOcxb HOHHoro neda npH noMo- 
HUi aBxoMaxHHecKoro Tpy6oHHoro 4)oxo(Mexpa CHcxeMbi aKaA. <I>eceHKOBa Uo 
npeABapHxtvibHbiM AaiiHbrM (O. U. Kpaiviep A^K XVII, 3, 45—49, 1940) He- 
6o B ypa-Tiooe h na HcKanA^P'Kvvie Oxasa.iocb xeMHee cxa^iiiHa6aACKoro 
noHXH B 172 paaa, a MocKOBCKoro (no naOAiOAGHHHM 1940 r.) nonxH b 3 pa- 
3a. OcxaHOBHMCH 5ojiee noApoSno na nsynenuH npoapanHocxn axMoc4)ephi 
B TaA>KHKH!cTaHe. Ha xa6AHUbi 4 bhaho, mxo ■K03c{)4)HUHeHx npoapaMHocTH 
aTMoc(j)epbr onpeAeAnAcn pasAHHHbiMH Ha6;iK)AaxeAHMH b paanbix ynacPKax 
cnekxpa h paxAHnnuMH MexoAaMH. O. B. ZI.o6paBo*xbCKHM b Mae — okxk6 - 
;pe 1944 r. npospaHHOCxb axtMoc(})epbi CxaAiinaOaAa iiaynaAacb b 4)oxorpa- 
(fiHnecKMX Jiynax. HaSAiOAennH inpOBOAHAiicb c;ieAyK)ii;iiM oGpaaoM. flpHMep- 
HO B OAHO H XO >Ke iBpeMH CHHMaAH'Cb HOCAeAGBaxeAbHO HeCKOAbKO 'H36paH- 
HbL^ rpyiin sbcsa. BeAHMHHbj Koxopbix nOv’[ara.;iHCb aapanee nsBecxiHbiMH. 
Bbi5o!p nAomaAOK npoH3BOAHACH xax, nxo'6bi ohm 6bijni paciipeAeAenbi na 
pasHbix aanMyxax n pasAHnnux Bbicoxax, npnneM no* xpanHen Mepe oAHa h 3 
HHx HMeAacb BcerAa b6ah3h aeHHxa h CAy>KHAa (l)oxoMexpHqecKiiM cxaHAap- 
TOM. B Ka>KAOH 4)oxoMexpHHecKOH riAoiuaAKe 6bijro B'bi5paHo bj cpeAneM 
7 8 3Be3A ox 5 AO 8 BeAHMHHbi. OoxorpatpHnecKHe BeAHnniHbi asesA Bsnxbi 
143 rapB<apACKHx KaraAoroB h npHBeAenbi k HHxepHaixHOHaAbHOH cHCxeMe. 
KpacHbie SiBesAbi, kak mpaBHAO, ne ncnoAbsoBaAHCb. Chhmkh nAomaAOK 6bi- 
AH noAyxeHbi na aicxiporpa(})e c >o6x>eKXHBO'M «HHAycxap 17» npn aKcnosHuiin 
3 M'HHyxbi na HeceHCHOHAnanpoBaHHbix nAacxnHKa'x HMK0M c MVBCXBiixeAb- 
HocxbK) 600 no AT/. 

HaMepeniiH OAecxa apesA nponaBOAHAHCb BHayaAbno. Ko 3 (j)(})HUHeHT 
npoapaq-HocTH BbniHCAHACH no MexoAy Byrepa. Hbao oxMexnxb. hxo kak b 
xeneiine Bcero nepnoAa naOAioAeHHH, xax n b xenenne oxAeAbHbix ahoh kos^- 
(})HUHe‘HXbi npoapaqiHOCxn Aaiox OoAbiiJon paaOpoc b npeAOAax ox 0.300 ao 
0.800 aa eecb nepnoA h paaSpoc ao 0.2 b oxAeAbHbie homh. CpeAHne KBaApa- 
THXHbie omH6KH npn onpeAeAennH K03(})cJ)iiUHeHTa npoapannocxH, Bbinnaien- 
Hbie O. B. TloOpoBOAbCKHM, 3aKAK)qaK)xcH B npeACAax 0.001 — 0.044. OAHa- 
Ko, yKaaaHHbie ouihOkh ne BKAionaiox b oeSn pHA c})aKxopoB, Koxopbie Moryx 
Aaxb aHaxHxeAbHbie norpemHOtxH, noaxoMy Ae.Jiaxb KaKHe-AH6o BbiBOAbi or- 
HOCHxeAbHo H3MeHeHHH, HanpHMep, asHMyxaAbHoro xoAa npoapannocxH 
onaoHo, xoxH b HeKoxopbre hohh noAodHbm xoa B03MO>KeH. B 1949, 1950 rr. 
(l>oxorpa({)Mqe‘CKHH K03c|)cj)HUHeHT npoapannocTH onpeA^AHACH xax >Ke Mexo- 
AOM Byrepa. 

CneunaAbHbie oAomaAKH 4)Oxorpa(j)HpoBaHHH BbiOnpaAHCb nepea bah- 
HHuy BoaAynjHOH Maccbi b MepnAHane Mecia. Ooxorpa4)nqecKHe BeAHnHHbi 
3Be3A SpaAHCb H3 paaAHHHbix KaxaAoroB n npHBOAHAHCb K HHxepnauHOHaAb- 

HOH CHCxeMe no napenaro (ycnexn acxp. navK IV, 257 — 287, 1948). Vka- 
aaHHbiH 'MexoA Sha BbiOpan b cbhsh c HCCAeAO&aHHeM aanMyxaAbHoro xoAa 
npoapaxHocxH. B 1951 r., KoxAa oxcyxcxBHe asMMyxaAbHoro xOaa npoapan- 
HocxH cqnxaAOCb AOKaaawHbiM -na ocHOBanHH BnayaAbHbix n (j30xorpa4)H’^e- 
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CKHX ,Ma6;iio;ieiiini, 6bK’i iipiiMeHen oobmnbUi Meio/i byrepa. 3tot 

cnocof) y;io6Hee npeAbuyiuero leM, mto He Tpe^yei HHaHiin Be.iimHU iicc.ie- 
AyeMbix*^3Be3A. OoT'orpacl)npoBa.HHe npoBaBOAiuiocb c KaMcpoH «MHAyc- 
Tap 13» Ha ruacTHiiKax HeceHCH5iuii3HpoBaHHbix, MyBCTBHieJib- 

HocTbK) 1000 no XU, c 3Kcno3imHeH 5 MiiHyi. ILaomaAKa noMeiua,:iacb na 
OA’HOH nojioBHne n;iacTHHKii, BTOpyK) >Ke noJioBiiHy aanriMaji cTaH/iapt NFS 
HsMepeHHH npoBo;j,iyiiiCb c iiOMoinbK) oOBeKTiiBHoro MHKpo(j)OTC)Merpa cite- 
TeMbi MaipKOBa. 

ripH BbiBo^e cpeAHero BHaMeiniH yMiiTbiBa.iiicb lo/ibKo ahh c fviaroiipiiHT- 
HbiMu aTM0C(j)epHbiM'M yc.;ioBiiHMn H Hcno;ib30Ba;iHCb 3Be3;ibi cneKipajibHbix 
KJiaccoB /* , O. HccviejOBaHHe K03(J:)(J)HUHeHTa npoapaMHucTii 3Be3;i 

paajiHHHbix cncKTpa.ibiibix luiaccoB, noKa3ajio, mo ahh aBea;; ciieKTpajibHbiX' 
KjiaccoB A, Gb npe;ie:iax norpeuiHocTen naiunx uaOjifoaenHH Kooct)- 
4)HUHe'HTbi coBiia/TaiOT, a ;U'Ih KJiaccoB K a aaMerHO oTjiHnaioTCH oi npe- 
■^ibiAyiUHx KU3(l)(|)imH€‘MT0B. 0;uiaKo, Hao/iKxaeiHiifi 3Be3;i. uosjimw cneKTpa.ib”- 
HblX K.iaCCOB Obl/IO IipOBeH^OHO C.’IIILIJKOM Ma.’lO, HTOObI ^CXiaTb THKHe .1H6 o 
O o.iee cyiuecTBeHHbie BBiBOAbi. 

ilHeBHbie ())OTorpa4)HHecKiie Ha6.'iK)aeHH5i iipoapaniiocTH na MereocTaii- 
UMii -HcKan/iep-Kywib npoBOAHJiHCb Ao.arnM Mero.TOM Byrepa. B 3 tom cji\'- 
nae HcnojibBOBajTCH cj)OToaiiiTapaT «KoMCOMOJieu», oiiiHKa KOTqpom Obraa 
aaMeneHa nacaAKOH ;yiH HaiipaBvieHHOH ocBeiueHocTH or yHiiBepcajibnoro 
KJiHHOBoro 4)OTO'MeTpa (>KypHaji CBeTOTexiinKa M> 5, 12— 1 6, 1955) CHcie- 
MbI B. B. UiapOHOBa C npneMHblM ^KpaiHOM — MOJIOMHblM Cie'KJlO'M. npHMaH 
co^iHenHan ocBeiuen.HocTb (.|)OTorpa())]ipoBajiacb c sKcuoBHUHeii 1/100 cen, 
;iH'ac))parMoii 16, iia iiBonaiixpoMaTHnecKOii n;ieHKe HVBCTBHTe:ibHocTbio 65 e;i. 

rocT, 

OaiLTapioM ■c.ay>KH.i CTyneHnaTbiii k:iiih. Oh BiienaTbiBa-acn b iianajie n 
KOBiie ii.’ieiiKii iipii t)CBeiueHiiii npnMoii coaHeMHoii pa/iiiamien 15 MoMeiii 
MHUaUHH CcXIHUa. rioCTOHHCTB'O COJUieMHOH OCBeiUeHIIOCTH KOHTpOJIIipOBa - 
Jiocb Bii3ya,nbHbiM \HHBepca;ibHbiM 4)OTOMeT!poM. OKcnosHunn ripn c|)()T<:>rpa- 
({)HpoBaHmi CTaJUiapra coxpanH.iacb paBHon 1/100 cen, AHa(|)parMa iivnojib- 
30Ba,iacb 11. rpa^aunn aacBeiOK, nojiynaeivibix nepes cnyiieHnaTbin KJiiitn 
6bLia onpeae.iCHa c noMoinbio BH3ya.TbHoro MHKpo4)OTOMeTpa fapTMaHa- 
Ko3c))cj3ii!U‘Heirr npoapanHocTH, khk h b npeabi;iyiuax c.iyqa^ix, iiaxonii 'icn rpa- 
(j)HHecKHM cnoco5oM. 

BH3ya.;ibHbi-e KO04)'Cl)HUHeHTbi npoapaHHOCTH, npHBeAeBHbie b laa’inue 4 
3a 1949, 1950, 1951 it. b CrajiHHaOaTe h 1954 r. na MeTeocTaHmiH Hckb-h- 
Aep-KyJib 6bL/iH npoBeAenbi .aiHeM c noMoiubio yHHBepcajibHoro K;iHHOBoro 
(}x)TOMeTpa CH'CTeMbi B. B. LUapoHOBa (>KypHa;i CBexoTexHHKa JvT? 5, 12- -16. 
1955 r.). 06ipa5oTK.a HaOjiiOTeHHH, Hcno.ib30BaHHbix b 'raOjiiiue, Hipo*Bo;;.H- 
Jiacb AOjiFHM MeTOAOM Byiepa. 

riorpeiiiHoCTb npri onpe3.e;ieHMH oiAejibUbix anaueHUH K03(j3cJ)HUHeHTa 
npoapaMHocTH nopnAKa 1-2% (168). Ko3(|)(})HUH€HTbi iipoapaMHocTH, onpe- 
AeJieiHHbie na HcKaH;iep-K}vie, BbiroAHo ouiMnaioTca or K 03 (j>(j)HUHeHTO.B. 
CTajiHHaSaAa cBoeft cxaSHJibHocTbio 3 a BpeMH nepHo^a Ha'6jiK).aeHHH c 1 aa- 
rycia no 15 ceHTH6pH (29 AHeft nadJiiOAeHHH) . Ko34>4^wuHeHTbi iipoapaTHoc- 
TH 3a 3TO BipeMH KojieOjiiOTCH Me>KAy 0.800 H 0,850 H TO.abKO cjieAyioiuHe ahh 
B bixoAHT 3a 3TH nipeAejibi! 

7/VIII — 0.863 
9/VI 1 1 — 0.879 
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11 /VI 11 — 0866 
14/Vlll — 0.861 


16/Vlll — 0.856 
6/lX — 0.752 
11 /IX — 0.764. 
norpeuiHOCTH, n.pHBe;ieHHbie b la^uiae 4 . 

CIIK) |)e3v.ibTaT(>B BOKpyr cpe.mero siiaHenHfl, noBTOMy Ae^iaib waK . 
Aoiio.iiniTe.ibiibiC p.biBo.ibi npoKACBpeMCHHO. 

HiaK, H 3 Bcero cKaaaHHoro mqjkho c;ie.iaTb BbiBo,a, ^to HaHoojiee ojia- 
roripHHTHbi'MH ycAOBiiHMH AAB acTpoHOMHHCCKHX Ha 6 AioAeHHH o 6 AaAaeT paii- 
OH oaepa HcKaHAep-KyJib. EAHHCTBenHbiM HeAOCTaxKOM aroro Mccxa bbah- 
eicfl OTcyxcTBHo npooBHiefi Aoporii na paccTOBHHH 8 km ot osepa. 
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C n H CO K 

onvO.iHKdBaiiiibix pafioT Cra.iHHaCaacKoft acTpoHOMH'iccKofi o6cepBaTopHH 

33 1932 — 1957 rr. 

1. AcianoBim H. C. McTCopubiH iiotok komcth ;i>KHaKo6HHH-UHHHepa (flpaKOHH- 
jib\) BiojiJi. K. H. No 42, 1937. 

2. AcTanoBHM H. C. OnpcAojicHHC bbicot MCTCopoe nOTOKa Ophohha 21 okt5i 6- 
pM 1933 r. (anocTopoHifHM MCTOiioM. Bro.i.icreHb K. H. N? 35, 1935. 

3. AcTanoBHM II. C. O npHpoae To.iecKoriHqccKHx MeTcopoB A^, t. XII, Xs I, 60 — 
100, 1935. 

4. Ba6aA>KaHOR U. B. Hco-icAOBaHiie cKopocTen H3Bcp>KeHnq BCUXCCTBa H3 JiAep ko- 
MCT (k Bonpocy o iipoucxoKzieHBii MCTeopHbix botokob). Tpyilbi CAO t. V, 195o. 

5. Ba6aA>KaHOB n. B. O tomhocth onpcAejicHiiB pa^naHTOB ii CKopocTeft MeieopoB 
no (j)OTorpa4)HMecKHM naOjiioACHHHM. BiojuiereBb CAO, JNTe 17, 1956. 

6. Ba6azi>KaHOB n..B. 06 oahom 4)OTorpa(})HqecKOM MCTCope - — AKsapnA. Bhdaji. 
CAO, No 18, 1956. 

7. Ba6aA>KaH0ii FI. B., HcaMytAHHOB III .O. OnpeAe^aenne KOopAHHax MeTCOpnoH 
cTanmin CTajinnaOaACKoii acipoHOMnnecKOH oOcepBaxopiiH (CAO), AU,, X® 170, 1956. 

8 Ba6aA>KaHOB H. B., KaxaceB JI. A., CocnoBa A. K. Peayjibxaxu (})OxorpacJ)HMO- 
CKiix naeAioACHnn McxeopoB b 1954-1955 rr. na CxaAHHa6aACKOH acxpoHOMnnecKOH o6- 
ct’pBaxopHH. Biojia. CAO, .Nb 19, 1957. 

9. BaxapcB A. M, npeABapnxe.ibHbin KaxaAor 126 Mcxeopnbix paAnanxcB. TaAJK. 
UiipK. No 34, 1938. 

10. BaxapcB A. M. Hobbih paAnanx. JajXTK. UnpK. X® 35, 1938. 

11. Baxapen A. M. OpuonnAbi b 1935 r. TaAJK. UnpK. X® 40, 1938. 

12 BaxapcB A. M. FpaAynpoBKa ycAOBHon yrAOBon uiKaAbi cKopocxen MexeopoB no 
naOAiOA^HHflM 1938 r. TaA>K. UnpK. X® 42, 1939. 

13. BaxapcB A. M. llpeABapHxeAbHbiH KaxaAor MexeopHux paAHanxoB 1938 r. TaA5K. 

UnpK. X® 43, 1940. 

14. BaxapcB A. M. CncKip npKoro viexeopa 19/1X-I939 (npeABapnxeAbnoe cooOmeHHe) 
TaA>K- UhPk. X® 49, 1940. 

15. BaxapcB A. M. CxaunonapHbie Mexeopbi b 1937 — 1939 rr. TaA*. UwpK. X® 48, 1940. 
Baxapee A. M. OnpcACACHHe Bbicoxu oAHoro Mcxeopa. TaA*. UnpK. X® 50, 1940. 
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17. riaxapcH A. M. PaAnanTbi MeieopoB b 1939 r. TaA>K. UupK. Xs 50, 1940; 

18. Baxapen A. M. HaOjiiOAeHHH KOMeThi BaHTpeHTa, AU[, J\o 9, 1941. 

19. haxapeB A. M. K BOnpocy o npoBepKe h pcbhbhh oOiuero KaioAora .vieTeopnbix 
pa.'iHoiiroB B. 9?. iieHHfimira. Bio.iji. UKMKA Kq 4. 1939. 

20. BaxapeB A. M. BaBiiciiMocTb npo;i().i>i\.HTCvibiiocTH no.ieTa h vimoboh AAHHbi nyiH 
^fOTt'()pa OT iTo MpKocTH. UKMKA .Vo 7, 1939. 

21 Baxapen A. M. KpaTKan HH{})opMamiH o pa6oTax MereopHoro ccKTopa TaA>KHK- 
CKOU AO. Bioaa. UKMKA Ve 7, 1939. 

BaxapCB A. M. HoBoe onpeACACHiie oiuh^ok npii Ha6.fiioAeHHH mctcopob. Bk);iw 1. 
UKMKA JVb 23, 1941. 

^ paAHaHiax b OpnoHe no naOAiOAeHHHM b OKTnOpe 1940 r. 
B10.1.T UKMKA JSTo 20, 1940. 

24. Baxapea A. M. TejiecKonnqecKne Mexcopw b 1937—1939 rr. Tpynbi Tan>K AO 
T. II, 1941. 

25. BaxapeB A. M. KpaiKHH orneT MexeopHoro ceKxopa CAO. Biojia. UKMKA JVb 25, 


19^3. 


21). BaxapeB A. M. UepBbie Ha6AK)AeHHH KOMexbi TcBsaAse. Bioaa. UKMKA JSfo 32, 


27. BaxapeB A. M. PacnpeAeAenne 1801 Mcxeopa no HpKOcxn no naCjiiOAeHHHM b 
1937—40 rr. BiojiJi. UKMKA JsTs 33, 1943. 

28. BaxapeB A. M. HaO^ioA^Hnn komcxu TeBsa^ae II b CxaAHHa6aAe. Bioaa. 
UKMKA Ko 33, 1943. 

29. BaxapeB A. M. TeAecKonnqecKHe Mexeopw b 1941 roAy. AU, 28, 1944. 

30. BaxapeB A. M. PacnpeAejienHe MexeopoB no npKOCTH no HaOAiOAeHHBM b 1937 — 
40 rr. AU. No 31, 1944. 

31. BaxapeB A. M. npeABapnxejibnaH 3(J)eMepHAa n opCnxa noxoKa OepceHA no 
Ha6.aK)AeHHHM b 1938 r. Tbajk. UnpK. No 52, 1943. 

32. BaxapeB A. M. OAHOCxopoHnne Bbicoxbi OpnoHHA b 1938 r. TaA*. UnpK. No 52, 


33. BaxapeB A. M. Bbicoxbi xcAeMexeopOB noxoKa OepcenA no oahocxopohhhm na- 
OjnoAt'HiiHM. Tbajk. UnpK. JSf9 52, 1943. 

ATT ^ ^ HoBbiH paAHanx xcACMereopOB b 6 jih 3 h ceaepHoro no/iioca MHpa. 

/lU, ij\9 4/, 1 y4Q. 

Ill A., M. Ha(5.iiioaeHHa no.aHoro ;iyHHoro aaTMeHHa 14 hkdhh 1946 r. 

AU, JY" 51, 1946 r. 

X. Ha6aK)fleHHH npKOciH KOMeThi THMMepca b CrajiHHaeaae. All 

.N® 49, 1946. 

37. Baxapea A. M. Ha6AK>AeHHH /IpaKonnA b Cxa^HnaCaAe. AU JV? 56, 1946. 

38. BaxapeB A. M. HaGAiOAennH nnxerpajibHOH npKOcxH kombx Ban-PeHxa n PlaHAV- 
liiaKOBoii— Pox6apT. AU X® 58, 1947. 

^9- BaxapeB A. M. Bbicoxbi xejieMexeopOB no Ha6AioAeHHBM b 1946 roAy AU, No 63, 

40. Baxapea A. M. HaOjiiOAennH nacxHoro Aynnoro aaxMenHn 3 hiohh 1947 ro^a 
Al_L/Ao 63, 1947, 

31. Baxapea A. M. PaAnanxbi xejieMexeopoB noxoKa CKopnnoHnA AU, VT® 65, 1947. 

42. BaxapeB A. M. MexeopHbiH cjiejx 11 aarycxa 1942 r. UnpK CAO JV® 53, 1947. 

43. BaxapeB A. M. L intluence des marees lunaires sur la longueur des trajectoire' 
de meteores Oazz. Astr. Nb 8 — 9—10, 1947. 

44. Baxapea A .M. Unxerpajibnan npKOcxb KOMexbi yiinnjia (1937 bj UnpK. CAO 
Jn® 54, 1947. 

45. BaxapeB A. M. PlepceHAU b 1947 roay, CooOmenHH TOAH, Bbin. 2, 1947. 

46. Baxapea A. M. Ha6jiiOAeHHH KOMexbi 3HKe, AU, K® 68, 1947. 

47. BaxapeB A. M. HaG/noAennH nojinoro .^lynnoro saxMennH 19 ;ieKa6p5T 1945 rona 

3 .‘\iu\a6a;ie Bio.iJi. BAPO, JsT® 1 (8), 1947. 

48. Baxapea A. M. Ha6;iiOBeHHH qacxnoro cojinennoro saxMenna 9 hiohh 1945 r b 
MocKBe BiojiJi. BAPO, Jsf® 1(8), 1947. 

No lit)' 1947^^^^ TejiecKonnqecKHx Mexeopoa (xpoHHKa) B}oj\ji. BAPO, 

50. BaxapeB A ,M. KBaApaniHAhi b 1946 r. Biojiji. BAPO ,JV® 2 (9) 1947. 
ri’ Hao.niozieHHH KOMexbi 3HKe-BaK.nyHAa Uh'Pk. CAO,' V® 55 1948. 

No 56 1948 ^ BMcoxbi h hpkocth Te,qei«exeopoB. "UnpK. CAO, 

53. BaxapeB A. M. KoMexa 1948f7 (MpKOca). Uhpk. CAO, Ns 56, 1948. 
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5-1. Biixiipeis A. M. HiiC.iioaeHna KOMeibi 3HKe-BaK.iyH;ia (npoAo.meuHe). Uhpk, 

CAO, Ks 57—58, 1948. ,, m- — 

.55. BaxapcB A. M. riojiojKeHne KOMerbi Becrepa (1947i). U,HpK. CAO, Xs o/ 

56. Baxapea A. M. KoMexa 1939 c (Pons — Winneckj). U,hpk. CAO X» 57—58, 

19-18. 

f>7. BaxapcB A. M. JIcohhabi b 1947 r. Uhpk. CAO, .N? 59— 60 1948. _ 

58. BaxapcB A. M. KoMcra OanziyujaKOBOH— MpKoca {1948c^.) Uhpk. CAU M oJ— 

^^9^ BaxapeB A. M. Te^necKonimecKne Ha6jiio;ieHH5i MCTCopoB b 1941 r. Bio.i.i. BAFO, 

A? ^ BusyajibHbiii kos^^huhcht npoapaHHOCTH b oahom paiioHc Bhi- 

coKoropHorO oaepa HcKaHAep-Ky^fc». Biojiji. BAFO, K® 3(10), 1^48. r^QHl . » 

61. Baxapee A. M. Kadianty leleskopickych meieoru okoh st:verniuo poh padk po- 

oroveniai roky 1942, R. H. ,Nb 3, 1948. 

62. BaxapeB A. M. O aaBHCHMOCTH HHxerpajibHOH hpkocth hoaoc lOnHiepa or hht- 
HOocpcnoBamibiioH AOHTe.ibuocTH Co.iima. Bio.i.i. BAFO, K? 4 (11), mS 

63. BaxapeB A. M. PaAnaHTbi h op6HTbi HepceHA h Ophohha b 1942 r. no tgal- 

CKOIIIIMCCKHM Ha6viio.xeiiH5iM. Bwja. BArO, Xs 4(11), 1948. ^ 

64. BaxapeB A. M. KoNiexa Becxepa (1947 k). liiipK. CAO .V 6. 63, 

66. BaxapeB A. M. PaaHaHxu neKOxopbix botokob no naSjnoaeHiinM Te.xeMcTiopoB 

B 1942 n B 1945 rr. Uhpk. CAO, X» 66, 1948. 

67. baxapcB A. A\. OoTOMerpHMecKne iiapaMexpbi KOMCTbi 191 btcTcpa. AU., .in. of>, 

\')7a. baxapen A. ^\. KoMeibi OHKe-BaiviVHAa u 1047 roAy.^UnpK^ CAC), .V 70 — 7K 19 1 6 

68. baxapcB A. M. FIoAOKeHHe komctm Becrepa (1947A). UnpK, CAO, /O /I, 

BaxapoB A. M. PaiinanT 4.oTorpa(})HqecKoro wt^eopa. Uhpk CAO, 73, 1949. 
70 BaxapeB A. M. Bo.xHiX 15 iiioHii 1949 r. UupK. CAO, JM« 73, 194.. 

71.' BaxapeB A. M. fleBsiib paanaHtOB Te.neMOTeopoB B6.nn3ii iio.nioea iKamiTiiKii. AU, 

*''■ ^^72.'^5^axapeB A. M. OoxoMexpHnecKHe iiapaMexpbi KOMexbi 194/ C (Becxepa) no ua- 

fi.iio.'U'HiiHM B CCCP. bK)a,n. BAFO, X» 6(13), 1949. Kinm RATO \<j 6(13) 1949 

73 BaxapeB A. M. MexeopHUH eaea 11 aBxycxa 1948 r. Bio.x.x. BAl O, .\8 6(1,3). 

74 ! Baxa%B. A. !A. A6co.nioxHaH sipKoexb KOMexbi 1941 c( Ban-leiixa UiipK. C.AO 

,\e 74—75. 1949. 

75. Baxapeii A. ^\. CyxoMiibiii xoa sipKocxii xc.ieMcxeopoB 11 iio.xynotiHbiii miihhmvm. 

UiipK^(CAOj^X.^7(b 1^49^ K 03 ())(J)HUHe)ixc npoapa'inocxii OpAHCOHiiKnaaeaeaAa. UupK. CAO. 

X» 76. 1949. III 10-0 

”■ 77 . BaxapcB A. M. Bueoxu xe.xecKOiiimecKHx Mexeop^oii. , 

78. BaxapeB A. M. Mexeop 19 ceHXH6pii 1939 roAa^JpyAbi CAO x. “>■ 

79. BaxapeB A. M. Mce.xeaoBaHHe nyxii Mcxeopa 2.3 aBxycxa 1948 r. Tpy,Xbi (..A , 

^''scl^BaxapcB A. ,V\. O xiiiie xnocxa KOMexbi 1947fi. Coofiin. TO.AH. Bbiri XXI. IMa 

81. BaxapeB A. M. MexeopHuii iioxok Ypciubi ii KOMexa Tyxx.iii 1. UupK, CAO. 

'^8T>'^Ba‘.SSeB A. M. Ha6AioacHHe KOMexbi Ue.ibXbe (1936/). UiipK. CAO, .N)/ 77 -78. 

'^'*'^'83. Baxapen A. M. OanocxopoHHHC exaxHCximecKiie BbieoxH 11 iiBei xe.xeMexeopoB 

'^.^Baxape‘B^''’A. M. OoxoMexpHuecKiic iicc.xeAOHaHini ct)oxorpa(})iiii Moxeopa 19 cen- 

xii6pM 1939 roaa. UiipK. CAO, X» 79—80, 19;30. RArf) \b K(l5i 

85. BaxapeB A. M. 4>OTorpa4)HH Mereopa 7 anpe^rn 1948 r. Bio.i.i. BjaI O, A. 8(K ), 

*^’**'86 BaxapeB A. M. PeayJibxaxw 12-aexHiix Hcc.ieflOBaHnii xe.nccKOiiHHecKHx Mexcopo* 

ua ('.xa.iHMar)a;iCKOH acTpaHOMioiecKOii oiicepBa xcipHH C6. MexeopiixHKa. cw:i. ^ 

87. BaxapeB A. M. KoMnaoKCHUe Ha6jiioaeHiiH iioxoKa Uepceiifl na C.AU. AU. 

.V 105. 1950. 

ST' BaxapcB A. M. Bo.ibuiaH lOWHasi KOMexa 1948 r. no Ha6.iio.xeini>iM b (.CCl . 

7^'''’'''89^‘B°Mpe?A.^M.’rfe°pceHabi b 1950. UupK CAO Ks 87-^^950. 

90. Baxapen A. M. Bojiha hba IlaMHpoM. UnpK. CAO, JSy 8/ 88, 
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91. BaxapeB A. M. KoMcra 3HKe-BaK.iyHAa b 1950 r. AU,, N? Ill, 1931. 

92. Baxapon A. M. PaAiiaHTbi McreopoB 21 .^eKaOpn 1950 r. AU,, AT? 113—114. 1951. 

93. liaxapCB A. M. IlHTerpa.TbHan Hpi<ocTb KOMexbi 1950e 3HKc-5aK.nVHAa. All, 
.V> 115, 1951. 

94. Baxapc'B A. M. CncKxp Meieopa 9 aBrycra 1950 r. AU, JV? 117, 1951. 

Baxapen A. M. CyTOUHoe cMeiueHHc pa/maHia nepcenA. Bio.iji. BAFO, JV? 10(17), 

90. Baxapen A. M. MypradcKHH MereopuTHbiH Kparep. AU, Xs 122, 1952. 

97. Baxapc'B A. M. CrieKip Mexeopa iiOTona Flepceiu 10 VIII 1950. Biojt.. CAO, 
M> 82. 1951. 

^ ^ 98. Baxapes A. M. HHierpajibHan ^pKOcxb KOMeibi MpKoca (1952 AU, JVe 129, 

1'9. BaxapoB A. M. MacTHoe .lyifHoe BaxMeiiHe 5 VIII 1952 r. AU ^^9 131, 1952. 

100. BaxaptMi A. M. HuTerpajibHbiH 6.xecK KOMOTbi XappHHrxoHa (1952^) AUf 
Jvie 135, 1953. 

101. BaxapeB A. M. K Bonpocy o luiipoTe npoTHBOCHaiiHa h CBeioBOH im^iocw 
Bro.'KX. CAO. No 6, 1953. 

102. BaxapoB A. M. To.ievicTeopbi noiOKa Jinpiia b 1953 r. AU. N9 138, 1953. 

103. BaxapoB A. M. V BcecoiosHbiH n;ieiiVM no KOMcraM n MCTeopaM b CranHii- 
a6a;ie. A>K No, 3, t. XXX, 1953. 

101. BaxapeB A. M. liHTcrpa.ibHaa apnocTb KOMeibi* 1953a MpKOca-XonAa. AU. 
No 140, 1953. 


105. BaxapeB A. M. HaOjiio^aenne co,aHeMHoro aaTMCHnn 25 $)OBpa,nn 1952 ro^a b 
CTa,TiiHa6a.xe. Bio,i.i. BAfO, JV? 14 (21), 1953. 

100. Baxaj)eii A. M. B.iock Jiyunbix aaTMeHiin h co.iHeMHaa aKTiiBHoeib. Bio.iJi. 
BAI'O. ,M> 14(21), 1953. 


107. BaxapoB A. M. 06 oinnOKax ripn Ha6.iio;ieHHn TCJieMexeopOB. Biojiji. CAO. 
8, 1953. 

108. BaxapeB A. M. Biopan 3Kcne;iHUH5! no o6c.ne;iOBaHHK) MypraOcKoro MexeopHXHO- 
!'(» Kparepa na Boctomhom UaMBpe (npeaBapnxe.ibHoe cooOiueiiHe) , AU, No 145, 1954. 

109. BaxapeB A. M. Ha6jiio;ieHiic jiynnoro aaxMeHHH 18 — 19 nHBapn 1954 r. b 

CTa.iiiHa6aAe. AU, No 146, 1954 . 

110. IjaxapcB A. M. TejiccKorinnecKHe Mexeopbi noxoKa Jlupn/i no Ha6,nio;ieHH5iM b 
1953 r. AU, No 146, 1954. 

111. baxapcB A. M. ^pKOCXb Mexeopa h ripoao^i/KiritvibHOCTb BHaHMOCTH cro HOUHaauH- 
onnoro e.ie;ia. AU,, No 147, 1954, 


(peav 

1954. 


112. BaxapcB A. M. TejiecKoniinecKHH pa^nanx CKOpnHOHUn. AU, Ns 147, 1954. 

113. BaxapoB A. M. O npe;iriojiaraeMOM rtaAOHHH Mexcopnxa Ha Bocxomhom UaMHpe 
vibTaxbi o6c.ie;ioBaHMH Mypra6cKoro npaxepa). C6. MexcopHXHKa, Bbin. XI, 183—191, 


1954. 


114. Baxapen A, M. Ha6jiK)/icHHH KOMexbi 1953c b CxajiHHaOane. AU, A9 149, 1954. 
I lo. Baxapen A. M. foaoBOH xo;x nacoobix nuceji xejieMexeopoB. Biojiji. CAO, JV 9 11, 


116. BaxapeB A. M. HpKocxi, KOMCTbi 19,54 f. AU, Ab 152, 1954. 

117. BaxapoB A. M. Bbicoxbi xejiecKonimecKHx MexeopOB no naOjiioAeHHHM na 

•CTa,iiiHa6a;iCKOM acrpoHOMimoeKOH n6cepBaTopHn AH TaA>KHKCKOH CCP. Tpy/ibi CAO, 
T. 4, 1954 . 

118. BaxapeB A. M. ypciiAW b 1954 ro;iy. AU, Ab 157, 1955. 

^^*3. BaxapeB A. M. PazinanTbi xejiecKonimecKHx MexeopoB no HaOjiiozieHiiaM b 
C(A.P. Bk).i,i. CAO, Ab 12. 1955. 

120 BaxaiiOB A. M. K nonpocy 0 mhcjchhocxh h Macce xeJicMexcopoB paajiHnnoH 
npKoern. biojji. BAI O, Ab 16, 1955. 

121. Baxapen A. M. UaxhiH n.ieHyivi komhcchh no KOMcxaM ii McxeopaM b CxajiHH- 
a6a;u' (xpoHiiKa). Bio.iJi. BAFO, Jsb 16, 1955. 

A. M. ^e,^eeKo^nl|ecKne Ha6.iio;ieHMa OpHOHn;i b 1954 r. AU, Ab 153, 


roK-a (tminr'AU, pafluaHra ii 3ct,eMepM.ia Mcreopi.oro no- 

1 1 fiii-.-lmi nPH H t' ^KcneaHUHH no odMeaoBaHHio Mypra6cKOro Kparepa. 

il.tiiiLiini Ot.H AH Taa>KnKCKOii CCP, X'e 12, 1955. 

loi;' OTK,pbiTne II HaC.rioiieHiie HOHOii KOMOTbi. AU,, ,No 162 1955 

lib. ba.xapoH A. M. Koiviera XoHaa 1955^. AU, As 163, 1955. ' ' 
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127. BaxapcB A. M. HHierpajibHaa HpKocTb komctm 1955? (MpKoca) no Ha6jH)- 
jK'inniM B CTajinHa6aAe, AU, N 2 164, 1945. 

128. BaxapcB A. M. HHTerpajibHan HpKOcib KOMeibi 1955 (XoHAa). AU, JSTe 164, l9oa. 

129. BaxapeB A. M. OnpeAe,aeHHe THna xBOcia KOMeibi 1948 XI. JloKJianhi AH 
TCCP, T. 15, 41— 43, 1956. 

130 Baxapee A. M. Tpa xejiepaAHaHTa noTOKa Ckopiihohha, AU, X 2 170, 1956. 

131. BaxapeB A. M. OnpeACJicHne npoAOJUKHTCJibHOCTU noACTa MereopoB 11 Te.ae- 
MOToopoB. AU, Jvfo 171, 1956. 

132. BaxapeB A. M. O rnne xboctob Koxier MpKOca (lOooe ) h Aonaa (l^oo^). 

BlOJl.l. CAO, ATs 17, 1956. ^ ATT ITO 

133. BaxapeB A. M. HnierpajibHafi apKOCTb KOMeibi O.abOepca (\9oba). AU, M l/ci, 

1 956. 

134. Ba.xapee A. M. Tmi .xuocTa KOMera O.Jib6epca (1956.1). AU, M> 174, 

135. BaxapeB A. M. Biopaa Mypra6cKan sKcneflHUHsi. Co. MeTeopiiTiiKa, bwii. aiv. 


1956. 

136. BaxapeB A. ^\. IlHTerpa.abHasi HpKOCib, (JioTOMeTpHMecKiie iiapaMeTpi>i h inn 

xnocra KOMCibi 1955 f. BiojiJi. CAO, JVe 19, 1957. Ta-.w.. 

137. BaxapeB A. M. Ha6AK)AeHHa coAHCMHoro saTMCHUH 30 hiohm 19o 4 r. b idA>Kn- 

KncTane. Biojia. BAFO, K? 20(27), 1957. ^ mt \r i 7 « 

138. BaxapeB A. M. BeiibimKa komctu 19a5 1 n coAHeMHan aKTiiBHocTb. AU, Al? wo. 

139. BaxapeB A. M. AcTpoHOMHHecKiiH peKUM pafiona 03. HcKaHaep-KvAb. flpH* 
po;ia, JSTe 4, 100, 1944. 

140. BaxapeB A. M. ii AeianoBHM H. C. Ha6AiOAeHnn noAHoro Avniioro aaTMeniiH 
19 AeKa6pH 1954 r. b AujxaOaAe. AU, Ke 47, 1945. 

141. BaxapeB A. M. n flo6poBOAbcKHj1 O. B. flpcHt}) MereopHbix caoaob naa la^- 
>KiiKiicTaHOM. Coo6m. TOAH, Bhiri. I, 1947. 

1 42. BaxapeB A. M. ii Xlo^poBOAbCKiiH O. B. HcKAiOMiiTeAbHbin xeACMeTCop. UnpK. 
CAO, .No 72. 1 949. 

1 43. BaxapoB A. M. n ZloOpoBOAbcKHii O. B. Bbicoxu n paanaHXbi xeAccKomiMecKiix 
MereopoB 1 947 — 1 948 r.r. AU, 1 03 — 1 04, 1 950. 

1 44. BaxapeB A. M. n Ohahh A. HoKpbixHe HAeM^a Jlynoio. AU, K? 1 06, 1950. 

1 45. BaxapeB A. M. h /lo6poBOAbCKHH O. B. Bbicoxbi n paiiHanxbi xeAecKoitiiMecKHx 
MexeopoB B 1 947 — 1 948 r.r. Bioaa. CAO, JVi? 3, 1 952. 

1 46. BaxapeB A. M. ii 3axapoB C. A. MexeopHXHbift Kpaxep na Bocxomhom OaMHpe. 
JloKJi. AH TCCP, VI, 3—8, 1953. 

1 47. BaxapeB A. M. h EpACKCoBa P. E. HaOAkoaeinie noAHoro Avinioro 3ax.\ieii«5i 
29_3o HHBapH 1953 r. Bioaa. CAO, JSTo 7, 1953. 

148. BaxapeB A. M. h fyccB H. H. Ha6AK)AeHHe nacxHoro AVHHoro saxMenuM 

29 Man 1956 r. AU, 171, 1956. * - rr i' \ 

149. BepHCB A. OoxoMexpiinecKoe uccAeziOBaHHe AC ZipaKOHa. Bioaa. CAU. 

JM’o 15, 29, 1956. 

150. BacHAbeBa A. A. HoBaa lUnxa 1940 (ELi Sell. UiipK. CAO, J\b 77—78, 1950. 

151. BacHAbCBa A. A. O Aeyx aaxMeHHbix aaea/iax. UnpK. CAO, Xe 81—82, 1950. 

152. BacHAbeBa A. A. O AByx aaxMCHHbix XHna Mupa Kiixa. UnpK. CAO, .Nb 83 -84, 


1950. 

153. BacHAbeBa A. A. SaxMenna^i 


nepeMeHHaa S\\' Oph-Uupn. 


CAO, 87 -»8. 


1 CUU. ^ • 

154. BacHAbeBa A. A. TpoiiHaa cHcxeMa RT Hcpcen. Bioaa. CAO, X? 4, 3, 1952. 

155. BacHAbHHOBCKaM O. n. \ Seipentis 113, 7. 88, 1948. 

156. BaciiAbHHOBCKaH O. n. PS LAissiopeHe UnpK. CAO, 59 — 60, 1948. 

157. BacHAbHHOBCKaa O. II. AP Piippis UnpK. CAO, 59 — 60, 1947. 

158. BacHAbuHOBCKan O. II. BF Opliiuclu UnpK. CAO, 59 — 60, 1948. 

159. BacHAbHHOBCKaa O. 11. ST Cassiopeae UnpK. CAO, 62 -63, 1948. 

160. BacHAbHHOBcKaji O. n. 1<U Scorpii UnpK. CAO, 72, 1949. 

161. BacHAbHHOBCKan 0. H. HaSAioziemie MaAon iiAaHexbi (4) \ osia UnpK. CAO. 

74 75, 1949. 

162. BacHAbMHOBCKan O. U. O KOAe6aHH5ix OACcKa MaAOii iiAanoTbi Beexa (4) UiipK. 
CAO, 87—88, 1950. 

163. BacHAbHHOBCKaH O. n. 0 naOAioAeHHHx MaAoii iiAanoxhi Beexa. Bioaa. CAO, 
4. 28, 1952. 

164. BacHAbHHOBcKaH O. n. PesyAbxaxbi naOAioAeHiiH noAnoro aaxMCHHH CoAHtta 
25 ci^eBpaAH 1952 r. Bioaa. CAO, 9, 19, 1954. 

165. BaciiAbHHOBOKaH O. H. EJ< lll,nxa. Bioaa. CAO, 11, 20, 1954. 
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166. BacMvTbHHoiK'KcJM O. FT. Oiini^Ka ijo/ih o6iA'KTinja Ilnavcrap - 13. Bio.n.i. CAC), 
12. 28. 1955. 

l(y, BaciijihMiioMCKaH C). FI. Uect)cMi;ia TU KacciiOfieii. bio.i.i. CAO, 13, 28, 1955. 

168. BacH.ThMHoncKan O, FI. Flp^iMbK' MOToaw iiayMCHiin KO' 3 *(]}(})nuncHTa iipoapa*!- 

HOCTII aTMOC(i)epbi H .iHeBHoe npcMH. CAO, 18, 20, 1956. 

169. Bacn;ibHHOBCKaH O. n. Ha6jiK).icHiiH Ma.ioii ii.iaHCTbi (6) llehe AU., 95, 1950. 

170. Bacib'ii^MiiObCKaii O. FI. <t>()TOMCTpH‘kH‘KiK' iia6,nio;u'inia Majibix n.aaii''T All 

108, 2-4, 1950. j 

171. BacH.TbJiiiuBCKaH O. 11. KpaiKHil otmct ^Kcit.'aHUHH no iian.no.i m!hhi no-inoro 
cOvTHOMHoro aaTMOUHH 25 c|)eBpavi>r 1952 r. CTa;iiiMat5a;icKOH AO AH Ta;t>KiiKCKor! CCF^, 
All, 126, 1952. 

172. BacH.ibHnoBCKaM O. FI. IlHTerpa.ibHaH (l3OT0MCTpioi .ivHiioro .^aiMonHB 5 anry- 
cra 1952 r. (cobmcctho c Ep.acKcoBOH F. E.). AU.. 131, 1952. 

173. Bacn.TbHHOBCKasi O. 11. HoBan iiepcMCHHaH BD — 7'^ 4()68. AU, ,143, 1953. 
I"’!. BacM.ibHMOBCKaM O. FI. KpaTKiio aaMoMaHHB o iieKoxopbix aanoaoaponiibix nope- 

MciiHbix. AU, 157, 1955. 

175. Bacii.ibHBoiK-Kaa O. U. 0 TpnnaauaTH Hci[ccne;ioBaHHbix iiopoMoiiiibix. AU. 164, 

1955. 

176. BaciLibsnioBCKaM O. FI. O 15 lanu'LMejiOBaHHbix [icpMcHiibix. ALL 173, 1956. 

177. BaotbnbHHOBCKaB O. U. OnpeaejiLMino HHTcrpa.abBon hpkoctii KopoHbi 30 iifo- 
ii>i 1954 I', li Biiaya,ibHbix .lynax. AU, 173, 1956. 

178. BaciMbBHOBCKaM O. FI. MaKcnMyMbi 3 Re 3 ;i Tiina Mnpbi Knia b co3BC3;uni 21c- 
OcAH. AU, 176, 1956. 

179. BaciiabBuoBCKasi O. U. 3Kciic;iimnM no tiafbiioacHnBM nojiiioro ctMHCMHoro 
taiMcnnM 25 (|)CBpa.iB 1952 r. Mbb. otx cctcctb. nayK AH la.i/KiiKCKon CCP, Al> 2, 
3-1. 1953. 

180. F(>ifTK 0 BCKa 5 i B. T. O pasao/KcnuH t|)\iiKiuni b pwa fl^ypbc na CMCT[io-aHa„inTH- 
nccKiix II 3.icKTpoHHbix Maiiiiinax. I3 k),iji. CAO, Ai* 19, 1956. 

181. FoiiTKOBCKaa B. T. KJiacciiMCCKiie MCTo;ibi neOecHon McxaniiKii li chctc cob- 
pcML'niton in>iMHc.aiiTc.ibHOH tcxhhkh. Bio.ia. CAO, JVy 17, 16. 1956. 

182. FvpbCB H. M. SS Cell TaA>K. Unf)K. At? 1, 1934. 

I82a. FypbcB H. H. PaAiiaiiT MCTcopoB. TaA>K. UnpK. As 11, 1935. 

183. FypbCB H. H. Ruv iicpcMcmibix aucaabi xinia HR Lyrae Ta;i>K. UnpK. A's 22, ,1937. 

184. FypbCB H. H. Ha6,aio:icHiiH hoboh I>0 Herciilis Taa.>K. UnjiK. As 23, 28, 1937. 

185. FypbCB H. H. 638. 1935 Kridani TaA>K. UnpK. 25. 1937. 

186. FyjibcB H. H. KpiiBaw 6,iccKa '^1^ Delphlni Ta>i>K. UnpK. 25, 1937, 

187. Fy|)bcB H. II, Kpiinaw 6.iccKa 10 3 BC 3 a Tiina R < i.-vriic Taii>K. UnpK. 26, 1937. 

188. I'yphCB H. M. y.iyaciiHbic ^.icMciiTbi SV Hydrae' Ta;i>K. UnpK. 26. 1937. 

189. FypbcB H. H. y.iyaiucHHbic 3,7cMCHTbi XX .Andromcdac Tazi>K. UnpK 28, 1937. 

190. FvpbCB H. H. HaOnioaciinn ;iByx ;io.ironcpiioaHqecKiix uccjDcnA. Ta/w. UnpK. 28 

1937. 

191. FypbcB H, H. KpuBbic d.iccKa sbcsa rnna RR Lyrae. TaA>K. UnpK. 32, 33, 1938. 

192. FypbCB H. H. O.ieMCHTbi 629. 1935 Eridani TaA>K. UnpK. 36, 1938. 

19.). I'ytn.. B .1 H iv' v .Vrieiis IXiArK. UnpK. .93, iPoH. 

194. FvpbCB H. 11. npcABapHTCJibUbie ^aeMcnTbi P—146. TaA>K. UnpK. 38, 1938. 

195. FypbCB H. H. ATMoc(J)cpHbic ycaoBiiH HcKaHAcp-Kyan Taa^K. UnpK. 39, 1938. 

196. FvpbCB H. 11. Hobiiie 'iacMciiTbi nepcMCHnbix SBca.a. Taj/K. UnpK. 40, 1938. 

197. HoOpoBOjibCKin'i O. B. n BaxapcB A. M. /FpcinJ) MCTOopHbix cacaob naa Taa- 
JKiiKiicTanoM. CooOiueHiiJi Td>AH I, 1947. 

198. ZloOpoBoabCKiiM O. B. FlHTHOoOpaBOBaiinH ii ManniTnan aKTiiBnocTb Coanua. 
Coorniicnini TOAH 2, 1947. 

199. ZloOpoHoabCKiiH O. B. K mctoahkc KoppecnoHAiipyioiuiiX iiaOaroAcnnn rcacMc- 
rcopoH. UnpK CAO, 55, 1948. 

200. LL()6i)OBO.ibCKHri O. B. BaiMcnati ricpcMCHHan \ 337 Opaa. UnpK CAO, 57 — 
58, 1948. 

201. floOpoBoabcKiin O. B. KoMcra 1932V(ricabTbe-yHn‘naa) . UnpK. CAO, 57—58, 

1948. 

202. UoOpoBuabCKiin O. B. K Bonpocy o BaiiHiinn ycaoBHH BnanMocTH iicpBoro po- 
aa na oTKpbiBacviocTb komct. UnpK. CAO, 61, 1948. 

203. UoOpoBoabcKiiH O. B. KoMcra 1942 g(TcB3aA3e-yHnnaa) . UnpK. CAO, 64 — 6o, 

1048. 

204. UoOpoBoabCKHii O. B. K paSoie Bepnapa o BHeaaniibix npcBpamL'iiHHX b ko- 
Mcrax. UnpK. CAO. 66, 1948, 
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IXonpoBu.ihCKHii O. B. (.ojinomiavi 


Kf'NK'T. 


r>io.n.i. Komiiccimi mo Hsyifniiio Co.iHua .No 1, 1949. 


aKTHBiiocTb H HHTerpa.ibHi.iii r).iecK ro.iOB. 

r.iaaoM h 191(i — 


I'llO 


20B. .aoriponO.lhCKHil O. B. KoMCTI.I, B11;UIMI>1C llCBOOpy/KCHHblM 

r.r. LInpi<- CAO, 72, 1949. 

‘>07 aoOpcr.O.HiCKIlU (). B. HccOhlKHOHCHHUH TCMCMCTCOp. 
J}nOi)f>iuvTi,CKiiri (). B. O0T0rpa(t)imccKiR' iiono/KoiiHM 
(:A(J. M 72, '1949. 

209. Jiuv-vn\< v.cmu (). B. BaTMi'HiiaH iiepcMeniiaH 

1949. 


IIHPK. CAO, 72, 1949 
KOMOTbl 1941 VIII. U,HpK. 


AW 




B. O npnpo;u‘ 


iioKaaaTc.i'/i n h 


210. ZloOpoHo.ihrKnii (). B. I lHTerpa.ai,naB BiiayanbuaH apKOCTb ro.iOBUi 

Vihi CAO, T. iUiiii. i. lOoO. 

211. HoOpoiubTiiCKnii O 
(2A(), .M' 70- ”7 1, 1949. 

212. ZloOpoiuviiiCKiiii O. B. KoMcra 194()a. bK).i,i 

■Vb 3 4, 1949. 

‘M 3. 'M'i O, 

1949 r.r. UiipK. CAO, Ks 74- 


rioraca. FIB, t. 0, 

KOMCThi. Tpy,- 

Op.lOBa. lJ,HpK. 


Komiiccuh no naym-'iniio Co.inna, 


KOMOTHbIX lIOBBJCnnH M\ 100 .TOT 


1850- 


B. CTaincTHKa 

•75, 1949. 

214. Jlo6pOBO,TbCKHn O. B. B.TCCK KOMOT II CO.THCMHaB 
no iiayMeHUK) CoJinua, N2 5 — 0, 1950. 

215. iloOpoBO.TboKiiii O. B. O B03MO>KHbix iipnqnHax 
';0 3 jiko. IXwpK. (-.AO, Ke 76, 1949. 

21G. TloopOBO.TbCKllil 0. B. <I)OTOMeTpHMCCKlU‘ liapaMCTpbl KOMOTbl 1.143 1. UlipK. 

85 8tF 1950. 

‘^17 iXnOpoBO.TboKiiif (). B. K Bonpooy o npononbiioit 
L.I11PK. CAO. 87 -88.' 1950. 
aoOpoBO.TbCKJiii O. B. n Baxapen A. M. BwcoTbi 
1947 4948 r.r. AU, Afo 103-104, 1950. 

XLoOjiOBO.TbOKHii O. B. H BaxapoB A. ^V Bwooxbi 
B 1947 1948 IT. F^KbT.T. (MAO, 3. W, 19o2. rAM 

ZloGpoBO.TbOKiiii O. B. i4n4)4>y3nn MOTOopHbix cno.iOB, bio.i.T. CA 
MioOpOBO.ThCKHi'l O. B. K TOOpIin KOMCTHBIX 4)apM M. I r inr'l 

;i()np0B(V]i>cKiiu O. B. O cc()ope aoiicTBUB napa komotw. bio.Tn. CAU, b, 5, iy.)3. 
/XoOpop-o.TbCKnii O. B. BapwBHaH BOnHa, OBHaanHan c abii>kohjiom MOieopHO* 
rvnix. bio.T,T, CAO, 6, 11, 1953. ^ 

224. HoOpoBonbCKiii'i O. B. K Toopnn komotunx (})opM 

225. /lo5'>oiu).TbCKuri O. 


MCTOOPOB. 

218. 

MOTOOpor'- 

219. 

M- rp()p{ n 

220 . 
221 . 

' )*)•) 

22.3’ 

i'f) 


aKTlIBHOOTh. bKXT.T. KOMHCOlin 
aoiiMMMoTpini KpiiBoii OnocKa 
943 

BO.T M ' ! I ! H 0 (|)OTO I' p i\ t|) H pV OM i>t X 
ii pa;utaiiTbi TonocKonH’iocKHx 
li paniiaiiTbi to.tookoiihmockhx 

15, 1952. 

bio.Tn. CAO, 5, 3, 1953. 


226. TloOpoBonbCKiin O. 

227. ilo 6 poBo;ii> 0 Kini O. 
bio.'i.T. (MAO, 10, 3, 1954, 

228. ZloOiioBonbCKiin O. 

229. ZloopoBOJibCKiin O. 


4. 

B. K TOOpini KOMOTHbIX 4)OpM M. 

B. K (IDOTOMOTPIIII KOMOT. 1)10.1.1. 

B. K Boiipocy o iipupono yoKopoHiiu b xBocrax komot I th- 


II. bio.i.i. CAO, 7, 1953. 

III. bio.i,!. CAO, 8, 1953. 
CAO 9, 1954. 


B. K oraTiicTiiKe komot, bio.i,i. CAO 11, 3, 1954. 

B. ycKcpenHH b. xBocTax komot Wopxayaa 1908 III h 
yniiiKia-Oo.iTKo-ToB.ianae 1943 I. bio.in. CAO, 12, 13, 1954. 

230. floOpOBOJibCKHH O. B. SjieKTpimecKHe nojin b ronoBax komot. A>K, 31, 167, 1954. 

231. ZloCpoBOJibCKHH O. B. O npiiHHHax HOHnaamin MOJieKy.i b KOMorax. A;^, 31, 
324, 1954. 

232. /^oOpoBO.ibCKnn O. B. TypOy.TOUTHan Tii4)4)y3HM h axMootpopo no nao.iioAeHHHM 
MOTon}M!b!x c.io;ioB B Ta:i>KiiKHCTano. TpyTbi FbO^PMAH X? 10 A, 1955. 

233. Mlo6poBo.ibOKin"i O. B. KoMoxa FIoHca-bpyKca 1811 — 1884 I — 19o3 o. bK),in. 
CAO, 13, 195. 

231. MloGpOBo.iboKini O. B. KopfiyoKv.iHpHOo na.iyMoHHe Cowinua KaK BopoMTHbin 

cjiah rop oopaaoBainoi ra.ioooB b komothx. A)K, t. 32, 514, 1955. 

235. i].oOpoBo.ii>oK!!n O. MF K nonpocy o xen.iOBOM peJKUMe noBepxHocxHoro c;io5i 
MTpa KOMOTbl. bio.i.i. CAO, 15, 3, 1956. 

236. Mlo6poBO.ii>oKnii O. B. O TObnooTii oiipouonoHnn ycKopoHini b xHOCTax kom^ot 
fi iioaMojKHOCTii o6Hapy>KOHiiM nx ciicTOMaTnMocKnx usmohohhm., Bio.i.i, CAO, 18, 5, 1956. 

237. ZloOpoBonbCKin'i O. B. O BpoMCiiu /khium mo.tok\\i KOMCTiibix acM(>ccj)op b novie 
F'/ iia.ivMOHUM Co.iHua. bio.i.i. CA(.). U). 23, 1956. 

238. /loGpoBO.ii.oKun O, B. O npiiMnuax KO.io6aHioi O.iocKa KO.MOTbi 3 hkc ii apyrux 
HOpoTKOnopiioiin'ioCKii.x KOMOT. bio.1.1. CAO, 19. 1957, 

239. /lo6poBo.ibCKi[ii (). B. 1 Icc.io;ioBaHiio anoManbiioro xo;ia npKooTii KOMoibi 

1932 \M Tpyjibi CTa.iHHa6a;iCKoro Foe. Flen. lin-Ta 1957. 

240. /],o6poBO.ibCKnri (J. B. Ko.io0aHiui O.iocKa KOMOTbi KaK (jiynKuiin 1 1 .lornero 

miK.ia co.iHOMHon aKTiiUHocTii. biOTi. KoMiiccim no nayBOHiiio komot n .MOToopOB, .Vy 2, 
10 -,7 
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iS: KKS ®b 'a ’■>«« u»p“» S'’^93? ’’■ 

UnpK. JVb 14 ^ 1935 ' ' aCjiiofleHUH 9 KopoTKonepnoflHirecKHx ue(})eHa. Ta;t>K. 

246 EMoKroRf r P nepeMeHHaa 42 1934 OrJonis AU,115 1951 

117 i95j • ■ Mai'CFfMyMbi 18 nepcMeHHbix sBes/i Tuna Mupa Kura. AU, 

1-113 Onh'^nT8°'29?'; IMZ nepeMennux sBcajiax 003 1112 Oph „ COS 

949 E. RS Leporis. ns, 8, 293, J952. 

iioro Kajibmub^Bro.M. CAO^Arfl^Tr.^igsz^*^'^^ Co.-iHua OTHOcuTe^bHo o6;iaK0B MeacsBea;!- 
ATs 3/22,' '^°'P°™°n''P»o.7imecKa!i LtetjFeHfla K3n 4154. Bk)m. CAO, 

i2 lp“Br r' |- cT CKopnnona. Bk,;... CAO, 6. 21. 1952. 

253 ; Ep.eKC 0 Ba f. E.RR K.ns'’Au“T25 S''’ 

254. Ep.iTeKCOBa E. E. V 337 Op.aa 03, 9,' ^ 1953 

256 Ip^KcoBa r ^E ^aflua. 03, 9, 152, 1953. 

9. 219, 1953.^ ■ ' ^°P°’'‘'°"eP'*o^HMeCKaii Ue(J)eHfla K30 4065 Crejbua. 03. 

nro‘ EpJit'KCOBa r. E. SaTMOHnaH CC repKy,TOca. Bio,aji. CAO, AT. 7, 29 1953 
.-.j8. EpjieKCOBa T E. MaKcuMyMH Miipiia. AO,, 138, 1953. ’ 

i£- Ep,iieKcoBa E. E. EZ Op.w. AO, 138, 1953. 

-60. EpjieKcoBa F. E. O noripaBxax k ctoTorpacbunecKHM n 

UIK-THOCTII B aaBHCHMOCTH OT COpxa HJiaCTHHOK BioL. CAO, As 9 13 ^963 

nxo E- E. O nepnoae .S Bo,nonaca. Bio,ii,a. CAo’ Ab’ 1 1 12 

-62. EpjieKcoBa F. E. SaMenanHJi o HCKOToobix aRP'^Tav u-a ^ 

piu B 12 — 15. AU, 148, 1954. ^ ^^^ax H3 K3n n MaKciiMyMbi Mii- 

oS’ Ep^CKcoBa F. E. MaKciiMVMbi bjith MnpH/i. AU., 155 1954. 

EP-^^KcoBa F. E. KpaTKHc saMeqaHHH 0 10 SBea^ax H3 KSH All 155 1954 
^66 r ^3J<CHMyMbi 4 Mhpha. AU, 156, 1955. * ’ 

AU, TeS,’ 1955.^^°^^ saMeqaHna o 16 HeHcc;ie;iOBaHHbix SBca^ax H3 K3n. 

9 nl‘ SS Bojibmoro Flea. Biojiji. CAO JSfo 14 32 1955 
Ko iloJiroiiepHOAnqecKaH nctjjenAa RV CKoprnioHa; b^L' CAO.' 

Al' 18"T7 ,^i"aU, l'70^'i?5°6’?^'' Ue(})enfla K30 49,52. Biojia. CAO. 

270. Ep.aeKcoBa E. E. Lteieiiaa AV CTpc.abua. 03, 11 55 1956 
AU. ijl: 195^'°“" ° 9 He.,cc;e«OBaHHb.x SBeaaax na K30. 

iS Ep™Ba E F .CCTpe;,b«e. AU, 171. 1956. 

1957. Ali, 178, 1957. ' ' ntpeMCHHan CiQ Kaccnonen. Bro.n.i. CAO, A's 20. 

HHs, .^^BrycT'rS Aa »«T‘-'rpa;ibHaM (|)OTOMeTp,m aarMn- 

29-3olHB^ap'^fl"Y953' Bw^ji. CA^ j4'''7,^2o!^i95”^‘^'™^"’''“'' •’'yao^o aaTMciuiM 

Toopon. Bio,t,ii. CAO, ^4. ^2,'''i955*^*^ iipo5iBHTe,iieii .ijisi (]30Torpa(J)iiin,'CKii.x (.hiimkob Mt-- 

noOcciibix oOiCKTOB ^Ha^iiaHx^po^MaTHnecKHx'**OTO^^ ‘i’"^°n>act)Mpoiiannn 

ra.T>K. CCP, As 14, ,53—63, 1956. (pOTOciusix. Has. om. ocrecTB. iiavK AM 

MC'TPlmCT'Kolr npHO^Ko' ■’‘aPaXTepHCTHMeCKClii KpHBOii npH 4)010 

14. 19,55. * MeieopoB k cyronHUM cjieaaM ane.aa. Bk)/,;!. CAO, Ab 15, 

279. HBaniiKOB B. II. 3aBncnM0CTb otcmctob o^-bOKTuHnoro MiiKnnrfinTOMoTnn 

Ab"l5.'‘2(rT956.' 1>OTorpad,HMecKoro npoueZa^ BKa,TZ CAO, 

280. UBam.KOB B. H. Onpe.ae.ieHiie i.onpaBKii aa neBbino.inciinc- aaKona naanMoaa 
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c.neaoB MoTfopoB K cyTowHbiM e-ie/iaM anesa. Bioj.i. CAO JVo 16 
0 , 1956. * ■ * 

1001)0^ So S, S" "P"-" Cr,eKTpO<i,OTOMeTpHM MC- 

CA .0 2/^1957^^^ II- O Meioaa.x (|)OTorpa(})HqecKOH (|)OTt)\ieTpHii McroopoB. 

282a. KaMiiHCKiiii h. H. MR .nc 6 e;u{ n 3 t 9 Vo 4 1953 

BP- 6 ;?BKjn^'BAro: ^.”(£794^ ^P-oh"V 10 OKTwop,, 1946 r. c aapocrara 


284. Karacen J\. A. /lapRaacKHii 6o^ina. McreopiiTiiKa, Ae 5, 1948. 

285. KaraccB JT. A. Onpeae.ieHHc op6HT MeTcopoB no (j}OTorpa4)iiHM CTa.aiiHa6aa' 
CKOii acTpoHOMHMocKon 06cepBaT0pHH. Tpy;ibi CAO, t. 3, Bbiri. 1, 1950. 

TT K^racet^ Jl. A. Bbicoibi, cKopocin ii opOiiTbi rpcx d)OTorpad)iiMecKiix MereopoB 

UiiPK. CAO, No 83—84, 1950. 't r p 


287. KaiaccB J4, A. Peay.ibTaTbi oOpaOoTKii (boTorpacbnii oahopo Mcieopa. LImpk. 
CAO, 85—86, 1950. 

288. KaiarcB Jl. A. O npnMeHeHun vpaBnoHnn McMut-pcKoro b Toopnn aBU/Koniui 
Mt'ToopHoro T(.\ia n aT.MOc(t)epo. Bioaa. CAO, A*!? 1, 1951. 

289. KaracoB JJ. A. ^»OTorpa{))HMCCKoe oiipeaiMcHnc Macc MoicopOB. A^^. t. 29, 
bbiii. 6, 1952. 

290. KaraccB Jl. A. K Mcm'iHKe nsMcpcHiiH MCTCopHbix (J)OTorpa4)Hn. IIbb. AH Ta/x- 
>KiiKfKon CCP, ()t;i. cctcctb. iiavK, N 2 2, 1953, 

291. KaiacoB Jl. A. Mercopbi. AcTpoHOMHuecKHH Ka-ienaapb. 1954. 

292. KaracoB Jl. A. Hcc.ieiiOBaHiic komct h MeieopOB na Cra.iitHaGaacKoii oOcrpea' 
Topnn. H:n^. ot;i. cctcctb. HayK AH Ta;i>KHKCKOH CCP. A? 8, 1954. 

293. KarareB .H. A. HoKOTopbio aaKOHOMcpnocTH b KOMOTax, Mcroopax n aciepon- 
;iax. BiojiJi. CAO, No 14, 1955. 

294. KaiacoB Jl. A. /vicicor invesUgations at the Stalinahnd Astrontmica’ O vserva^ 
lory. AU*f,ors. Special Supplement Vol. 2 to the Journ. Atm. Terr. Phvs, El. T. K. Kai- 
ser, ]fh55 

295. KaiaccB Jl. A. HcKOTOpbie ziaHHbie 0 Meieopax 11 cnnsb MeToopnbix tcm c /ipy- 
niMii TcMaMii Co;iHeMHon cncTeMbi. MeieopiiTUKa, XIIl, 1955. 

296. KaraecB Jl. A. HjiOTHOcTb bbicokiix cjiocb axMoctJ^epbi no {J)OTorpac})HMccKiiM 
naO.iioAeinjaM McreopoB b CTa;iHHa6aAe. Tpy^bi THOOHAH Nq lOA, 1955. 

297. KaraccB Jl. A. n CocHOBa A. K. Peay.ibxaTbi 4)OTorpac()HiiecKoro iiaynoHiiH Me- 
TeopoB na CTa.niiHa6aACKOH oOcepBaTopiui. Tpy.abi CAO, t. 4, 1954. 

298. KaraccB Jl. A. 11 Cochobh A. K. PesyjibTarbi (})OTorpa(t)iiMecKiix HaO.ajo^eHHH 
MereopoB b 1953 r. na CTajiiinaOaACKOH oOcepBaropuH. Bioa.i. CAO, A<> 15, 1956. 

299. KaiaccMi Jl. A., CocnOBa A. K., I3a6aA>KaH0B H. IS. PeayjibTaTbi 4)0Torpad)HMe- 
CKHX naoaioAeiiHii MereopoB b 1954 - - 1955 rr. na (.Ta.iniiaoaACKori oOcepaaTopHH. bK)«iji. 
CAO, No 19, 1957. 

300. KaraccB Jl. A. O paAnaHiax Mcrbipcx McreopHux hotokob. Bioaa. Komhcchh 
no KOMcraM ii McrcopaM AcrpocoBcra AH CCCP, A? 1, 1957. 

301. KaraccB jI. A. Oororpa^ntMccKiic McroAw McrcopHon acrponoMiiii. PocrcxusAar. 
B iicMarn, 1957. 

302. KaraccB .T. A. Mcrcopurbi (na raA>KiiKCKOM H3faiKc). HsAannc 06. «3iiaHne», 
Ta;i>K. CCP, 1955. 

303. KaraccB Jl. A., BbiomKOB H. B. O nacax c abohubim UH(})ep6jiaroM, Bioa.i. Ca- 
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401. CojiOBbeB A. B. O Ae(J)eHAe BZ Cygni. AH, Ns 38, 1944. 

402. CojiOBbeB A. B. HoBaa ne^ eMeHHaa seesAa b Opae. AH, N> 40, 1945 


81 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


403. CoJiOBbeB A. B. O ue(}}eHAe FN Aquilae. AI^. js/b 43. 1945. 

404. CojiaBbCB A. B. OrnphiTHe HOBOft bbcban b Opjie 1945. All,, M 44. 1945. 
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425. CoJiOBbeB A. B. HoBbie ajieMeHTbi neTbipex nepeMenabix sBesA- AU. 
Ns 62, 1947 

426. CoJiOBbeB A. B. OoTorpacbuHecKae aaOaioA^Haa DL Cassiopeae. All, 
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3Be3A. AH, Ko 64 1947. 

431. CojiOBbeB .A. B. AK Virginis. AIj;, Sq 65, 1947. 

432. CoaoBbeBA.B. O xpex saTMenabix nepeMeaabix SBgsAax. AH Nb 68, 1948. 

433. CojiOBbeB A. B. HaOmoAeane noapbiTaft Jlyaoio. AH, Nb 73, 79. 

82, 1948. 

434. CoaoBbeB A. B. KoMexa 1948d XoHAa. AH. NTe 75, 1918. 

435. CoaoBbeB A. B. BaayaabHbie BeaaHHHbi 3Bg3A cpasHeHaa Nova Cygni 
1948. AH, j\b 76—77, 1948. 

436. CoaoBbesA. B. HoBaa JleOcAa 1948, AH. 76 — 77, 1948. 

437. ' oaoBbes A. B. KoMexa 1948 1, AH. Mb 83, 1949. 

438. CoaoBbes A. B. O AByx HeaccaeAOBanHbix nepeMeaHux 3B63Aax, AH, 
Mb 79. 1948. 

439. CoaoBbeB A. B.. d[)OTorpa4)HaecKae a BHsyaabHbie Bejianaabi sbcsa 
cpaBHenaa T Cor. Borealis. HapK. CAO. Mb 55, 1948. 

440. CoaoBbCB A. B. SaxMeanaa nepeMeaHsa TU Ceti. CAO MsSO, 1948. 

441. CoaoBbeB A. B. BaxMeaHaa nepeMeaaaa BQ Aquarii. H^pK. CAO 
Mb 56. 1948. 

442. CoaoBbeB A. B. HaMepenae roJioBbi KOMexbi OaHcaepa. H^Pk. CAO, 
Mb 57 — 458. 1948. 

443. CoaoBbeB A. B. BaxMeanaa nepeMeaaaa SS Librae. Hapa. CAO, Mb 59— 
60. 1948. 

444. CoaoBbeB A. B. OoxorpacpnaecKae a BnayaabHue aaOaiOAeHaa T Cor. 
Borealis. H^pK.CAO, Mb 62 — 63. 1948. 

445. CoaoBbeB A. B. BaxMeaaaa nepeMeaaaa DD Aquarii. Hapa. CAO, Mb 62 — 
63, 1948. 

446. CoaoBbeB A. B. O aeKoropbix AOJJronepao'AHHecKax nepeweaKbix lana 
Mapa Kaxa. Hapa. CAO Mb 66, 1948. 
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447. CojiOBheB A. B. Be.TrmmTH h noKnnaiejtn uKera Nova Cy^ni. 1948. 
I4 h[)K. CAO, .Ni? 67 -08, 1948. 

448. Ci^JiOBbeB A. B. 3aTMeim:m nepe.MeuHafl CD Aqiiarii. Ij;iipK. CAO JMo 67 — 
68, 1948, 

449. CoJiOBbeB A. R. Hon h OT Smbh. H,hpk. CAO jYq 69. 1949. 

450. CoJioBben A. B. BaivieTKa o A\^ Serpcntis. 4iipK. CAO, jV* 69, 1949. 

451. CoaoBLCB A. i). BaweTKa o FR Orionis. L|,HpK. CAO, Al* 09, 1949. 

452. CoaoBbeB A. B. HuBonofloOHafl BBes^a 374 Opjia. I^iipK. CAO JSTa 73, 

1949 . 

453. CojioBbeB A. B. flse snoxn ^on^ ajibubix MaKtHMyMon SX UMa Ll,HpK. 
CAO. .No 74 — 75, 1949. 

454. ("o.ioBbeB A. B. OoTorpacf^H^ieci: e HaOJiicACHOfl CT Smoh. LI,npK. CAO 
.N?) 76, 1-949. 

455. CojiOBbeB A. B. O A^yx KOporKonepHOAHMecicnx qetJ^eHAax. l^HpR. CAO, 
.No 77 — 78, 1950. 

456. CojioBbeB A. B. O Henoiopbix nepeMenHbix thitb Mnpu Khtb. IIhpk. 
CAO, Xq 79 — 80, 1950. 

457. CojiOBbeB A. B. O Ae4)enAe TX Cygni. i^npK. CAO Nb 79—80, 1950. 

458. CojiOBbee A. B. MaKCHMyiwbi 12 sneiA Tima MHpw. 4 hpk. CAO, Nb81 — 
82, 1950. 

459. CojioBbeB A. B. O noKasarejie i^Bexa HoBoft HmepHAbi. CooOuieHHH 
TOAH XXIV, 1950. 

460. CoJiOBbeB A. B. O KOJieOanHHX Ojiecna T Cor. Borealis. AU,. Nb 88, 1949. 

461. CojioBbeB A, B. cpoTorpac{)HHecKHe h BHsyaJibiibie Ha6jiK)AeHHH HoBoft 
HiAepHAbi. All;, JSTq 98—99, 

462. CojiOBbeB A. B. flapBaacKiift MereopHT. MeieopiiTHKa, Bbiii. VI, 1949. 

463. CojiOBbeB A. B. MaTepnajibi no 10 aaTMeanbiM 3Be3Aa.vi. H. 3. VII, 1951. 

464. CojioBbeB A. B. BnByajibHbie BejiHHHHbi SBeaA cpaBHeHim 12 bonronepn- 
OAHHecKHX Aec|)eHA. FI. 3. VII, 286, 1950. 

465. CojiOBbeB A. B. SaTMennafl AQ Serpentis. n. 3. VH. 325, 1950. 

466. CojiOBbeB A. B. O rpex SBeaAax THua W UMa. n. 3. VII, 1951. 

467. CoJiOBbeB A. B. Hosafl CKOpnHona 2, 1950. AI 4 . Nb 105, 1950. 

468. CojiOBbeB A. B. O Ae4)eHAe V 459 Cygni. UnpK. CAO, Nb 85 — 86, 1950. 

469. CojiOBbCB A. B. O Hoboh Opjia 1949, AIJ,. Nb 88, 1949. 

170. CojioBbeB A. B. O HoBoft CKopniiona 194y, AU,, JVa 88, 1949. 

471. ConoBbeB A. B. Hoean sBesAa V 696 Scorpii. AU. 95, 1950. 

17 2. CoJiORbeB A. B. HoBafl flmepHUbi 1950, A\\, Ab 96 — 97, 1950. 

473. CojioBbeB A. B. CTa.riHHa6aACKaH aci] oHoiviiiMecKafl oOcepBaTopim. TpyAbi 
T^PAH, T. XXVII, 1951. 

474. ConoBbeB A. R. BaTMenHan 1036 EAimopora. AU;. Ab 113— 111, 1951. 

475. ConoBbee A. B. BB Oeminorum AU,. Ab 115, 1951. 

476. CoJiOBbeB A. B. MaKCHMyMbi sbosa THna Mnpbi Kht;.. AU,. Ab 115. 1951. 

47/. CojiOBbeB A. B. O nepnoAe SX U Majoris. AU,. A'b 113. 1951. 

478. CojioBbeB A. B. VZ CxpeJibAa. AU,. Aff ‘131, 1952. 

479. CojioBbeB A. B. MancHiviyMbi sbcsa Tnna Mnpbi Kura. AU„Ab 121, 1951. 

480. CoaoRbeB A. B. HcnpaBaeiinbifi nepnoA UY Cassia peiae. ALL Ab 128, 

1952. 

481. CojiOBbeB A. B. OoTorpa(})HMecKHe nccaeAOBanHJi DK HinepHiibi. Bioa.Ji. 
CAO, JVTo 2, 10, 1952. 

482. CojiOBbeB A. B. MaT epnajibi no 6 nepeAieHHbiM 3Be3A 'M. Biojiji. CAO, 
Aq 2, 16. 1952, 

483. CojiOBbeB A. B. HoBonoAoOnbin oO-beKT b 3.\ieeHOCAe. AU,. >fr 130, 1952. 

484. CojiOBbCB A. B,06 ahoiviaaHHx kdhboh OaecKa TW Ko3epora. Biojiji, CAO, 
a:. :L 1952. 

485. CojiOBheB A. B. MeTeopHhifi nuTOK /^paKOKHA- AU,, Ab 132, 1952. 

486. CoaoBbeB A. B. AL Virginis. Bwaa. CAO, Nb 4, 26, 1952. 

487. CoaoBbeB A. B. HoBan asesAa b CKopnHOHC, AU, Ao 130, 1952. 

488. CoaoBbeB A, B. Hoean V 603 Opjia. AU,, Ab 130. 1952. 

489. CojiOBbeB A. B, MaTepnaJibi no Kopoxi onepnoAHHecKHM Ae^JenAaiw. FI. 3. 
IX. 94. 1952. 

490. CojiOBbee A. B. O HenoTopbix nepeMenHbix BBesAax b cosBesAHH Hmepn- 
Abi. n 3. IX, 115, 1952, 

491. ConoBbeB A. B, HoBbie ajiCMeiiibi 4 x mhpha- A LI,, Ab 136, 1952, 

492. CojiOBbeB A. B. CX Sagittarii. AU,, ,Nb 138, 1953. 
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493. Co.noBbeB A. B. RW Scuti. Alt, Jsfo 130. 1952. 

494. CojioBbeB A. B. MaKCHiwyMbi 6 MHpHfl. Alt. M 138, 1953. 

495 CojioBbeB A. B. SX Ur. Majoris, Alt, JVo 138, 1955. 

496. CojioBbeB A. B. MaKCMMyMbi 30 mhph;(. Alt, JMo 140, 1953. 

497. Co.'ioBbeB A. B. MaKCitviyMbi 26 mhpha. All, j\g 140, 1953. 

niecTH HGHccjieAOBaHHbix nepeMeHHwx BBesflax. Alt, 

JSd* 140, 19:3. 

499. CojioBbeB A. B. S.'iTMeHH.aH nepe.\ieHHaH TY Koaepora. Biojiji. CAO, 8, 
25, 1953. 

500. CojTOBbeB A. B. 06 HSMeiieHHH nepHo^a SX U.Majoris. 11. 3. VIII, 
461. 1952. 




332, 


501. CojiOBbeB A. B. HcnpaBJieHHbift nepnoA TX Koaepora. A 1^, Nq 143,1953. 

502. CoiioBbeB A. B. MaKCHMyMbi h hobhc OaieMeHTbi MHpH^. Ali|, Kq 144, 1953. 

503. Co,TioBbeB A. B. yjiyniueHHbie ojieiweHTbi A^yx nepeMenHbix 3 b 63 ;t. AI^, 
1 48 , 1 954 . 

504. CoaoBbeB A. B, O noaynpaBHJibHoft nepeMeHnoft RW UtHTa. n. 3. IX, 
1953. 


505. CoJiOBbCB A. B. O pe4)eHAe RY Bojibuioro Flea. IT. 3. IX, 328, 1953. 

506. Co/ioBbeB A. B. O 18 HeHCc.iieflOBaHHbix nepeMe.HHbix SBeanax, All, 

K> 149, 1954. M » M 

507. CojiOBbeB A, li. BaTMCHHaij nepeMeHMan KR KaccHoneH, Biojiji. CAO, 
JMl> 11, 27, 1954. 

508. CojTOBbeB A. B. O 12 iieiiccno;:^oBaHHbix nepeiweHHbix 3Be3;^ax. All, 
K® 151, 1954. 


509. CojiOBbeB A. R. Hob.ih 3Be3;;a r 3MeeHOC4e, AH,, jYr 153, 1954, 

510. CojiOBbeB A. B. 33MeTKH o HeKoropbix HenccjieAOBaHHbix nepeiweHHbix. 
AU;, 153, 1954. 

511. CojiOBbeB A. B. HoBan Croenbua 1954. All,, ATo 154, 1054. 

512. Coji BbeB A. B. HoBan nepeAiennaa Tuna Mwpbi Khtb. AU,, 154. 1954. 

513. CojiOBbOB A. B OoTorpa{t)HqecKHe HaOjiionenna Hobo^ CTpenbna. All, 

X® 155, 1954. . 

ol4. CojioRbcR A. B O0T0BH3ya.JibHbie MaKCHMyMbi 4 x mhpha* -AU, JSTo 155, 

515. CojTOBbon A. B. ITepeveiiH h TU Koaepora, AU,. Xq !58. 1955. 

516. CojioBbeB A. B. KpaTKne o nepeMenubix sBesAax. AU, jY* 159 


517. CoaoBbCB A. B. Q nepiiOAe YX IlepceH AU. 161, 1955, 

518. CojicBbeB A. B. o HenoTopbix tohkhx acjjcpeKTax b cseTOBOft KpnBOft TW 
Kocepora. Bkdjiji. CAO. j3, 3, 1955. 

519. CojioBbeB A. B. SaTMennafl nepeMeHiian UW Koaepora. Biojiji. CAO 
Ko 13, 23, 1955. 

520. CojioBbeB A. B. O:)T0rpa(|)HHecKHe HCCJieAosaHHH RX Kosepora. Biojiji. 

CAO, No 14. 22, 1955, * 

521. CojiOBbeB A. B. riepeMen : in TV Koaepora. Biojiji. CAO, Xq 14, 28. 1955. 

522. C noRbPB A. B. O neKor > .ix AO^ronepHOAHnecKHx iiecbeHAax b KaccHO- 
nee. U. 3. X, jv. 152, 1955. 

523. CoJiOBbeB A. B. 3aTMeHHaa AC LUnTa. IT. 3. X, 326, 1955. 

524. CojioBbeB A B. SaTMeiiHan nepeMennafl RW Koaepora. n. 3. X, 410, 1955. 

525. CojioBbeB A. B. MaKCHMyMbi asesA THna Mhoh Kura. Alt. J'A 170,1956. 

526. ConoBbeB A. B. IVIaitcHMyMbi 26 MHpnfl. Alt, •Ns 171. 1956. 

527 CojioBbeB A. B. O nepHOAe h aHOMa.iiHflx OjiecKa RS OpHOHa. Biojiji. 
CAO. JMo 16^ 25, 1956. 

528. CoTOBbeB A. B. OoTorpatJjHHeOKoe HccjieflOBaHHe AL ttcBM. Biojiji. CAO, 
jNv 17, 21, 1956. 

529. CojioBbeB A. B. O rpex AecjDCHAax ccJjepHnecKOii cocraBJiHiouiefi PaJiaKTH- 
KH. Biojiji. CAO. Xo 19, 39. 1957. 

530. CojiOBbeB A. B. O nepnoAe AeipeHAw VX IlepceH. UoKJiaAbi AH TaA>K. CCP, 
Bbin. 15, 1956. 


531. Cojif BLCB A. B. O AGipenAe CK lUHTa. H. 3. XI, 58, 1956. 

532. CojioBbeB A. B. OoTorpacbiriecKoe HccjieAOBanHe iiecbeHA X h V * UlHia. 

n. 3. XI. 50, 1956. ^ ^ ^ ^ 

533, CoJioBbeB A. B. O nepeMennoft BD + 62®2332. AU^ Xo 176, 1957. 

^34. CaHAOB K. X. O HpKHX jihhhhx He I b cneKTpax p Jlnphi, AU, 158, 

1 955. 
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535. CocnoBa A. K. OoTorpacjiH^iecKoe onpeAejieWHe nriTeri>aJibHOH hdkocth, 

COJIHeHHOfl KOpOHbl BO BpCMH BaTMCHHA 25 4)eBpajiH 1952. BlOJIJl. CAO Ko 9 22* 
1954. AU;, 139, 1953. » - > 

536. CocHOBa A. K. h KaiaceB JI. A. PeayjibTaTbi (})OTorpa(j)HqecKHX HaSjuone- 
HHH MeieopoB Ha CTaJiHHa6aACKofi oScepaaropHH. Bionji. CAO, H 9 11,7, 1954. 

CoirrtHCKaflH. H. rHccapcKaft 6 ojiha 28 okth 6 ph 1938 r. Tannc. IIhdk 
J sfo 4o, 1940. ^ ^ t' 

Kq ^nP^AeJieHHe bmcot ^Byx McreopoB. Ta^Ht. U;hpk. 

539. cpenuHCKHft B. B. HoHHbie cBeTHinHeca MeTeopHbie cjieabi nan Tan)KHKH- 

craHOM. TpyAbi CAO, t. 2, 5,1941. ^ 

540. OHJiaroB F. C. V 449 Sco, AI^. Kq 163, 1955. 

541. <J)HJiaTOB r. C, OsaTMCHHOfl nepeMeHHofl BD +31^4090 All, 173 1956 

542. A. a, W Serpentis n. 3, 7, 90, 1949. 

543 Ohhhh a. a. X h Y Scuti. II. 3, 7, 261. 1950. 

alii' ^ 'rpex AOJironepHOAHHecKHx Ij;e4)eHAax. n. 3., 7,312, 1950. 

54^ Qhjihh a. a. SaTMCHHaH nepeMeHHan V 498 Cyg n. 3., 7, 328, 1950. 

nepeMCHHan 3Be3Aa THna Ajibojih 654. 1935 Librae. 

ilo, 8, 7o, 1951. 

547-<I3h iHU A. H. <Pororpa(})HHecKHe naS.iiO/^eHHH Tpex ITediet'rt- n. 3. 8 165 195'. 

548. A. fl. O nepcMCHHOft V 805 Aql. n. 3, 8, 174, 195i.’ 

^ HeHCCJieAOBaHHHX nepcMeHHwx KSII 3509 h OP 

Her 143, 8, 247, 1951. . . 

550. cpHJiH i A. fl. O Tpex HeHccjieflOBaHHWx nepeivieHHbix. 14.3 , 8. 270.1951. 
Sol. OnaHH A. fl. V 532 Cygni 11.3 8, 382, 1951. 

552. Ohahh a. fl. DO Heraca 14.3 9, 155, 1952. 

553. A. fl. SaTMeHHan nepeMennaH V 687 JleOe.iH. IT 3 9 211 1952 

554. cpnaHH A. fl RX Koaepora. Hhpk. CAO. 54, 1947 

555. fpHaiiH A. fl. SZ Aquilae l^apK. CAO, 57 — 58, 19.ta. 

eo iQjR®‘ O nHTH HeaccaeAOBaHHbix nepeMCHHbix LItjpK. CAO, 59 — 


557. OnaHH A. fl. RY Scuti LlnpH. CAO, 67-68, 1949 

558. OnaHH A. fl. V 49.i Aquilae 1 J;hpk. CAO, 69. 1949. 

73 184^^' SaTMeHHaH nepe.vieHHaH 538. 1938 Cvgni 1 ];hpk. CAO. 

560. fpHaHH A. fl. O saTMCHHOtt nepeMenHofi V 337 Aql Uhdk CAO 73 1949 

56 1 . <pHaHH A. fl. V 367 Cygni. IJ,hpk. CAO, 74 — 7o. 1949.’ 

562. OHaHH A, fl. V 350 Sagiltarii LIhpk. CAO, 77 — 78, 1950 

A. fl. SnoxH MaKCMMyMOB Tpex qe^CHa. LtHpK! CAO. 79 — 80 1950. 
83- 84*^ 1950^**” ^ ^ SnoxH MaKCHMyMOB 3 b6 .3A Tuna Mapbi Khtb. I^hpk.’ CAO! 

565. Ohjihh A. fl. SaTMeunaH BD-ll‘’ 4871. I^mpk. CAO. 87-88, 1950. 

566. cPHaHH A. fl. EM Aquilae BioJia. CAO, 4 , 25, 19d2. 

567. cpHJiHH A. fl. V 447 Cygni. Biojin. CAO, 6, 24, 1953. 

568. A. fl. O HyjibnyHKTC aaBHCHMocTH nepnoq — CBCTHMocTb nJiH flon- 

ronephoqHHecKHX qeqjeHA- Biojin. CAO, 10, 14. 1954 ^ ^ 

HenccneAOBaHHbix nepeMeHUbix. All, 111, 1954. 
570. A. fl. O naTH HeHccjieAOBaHHbix nepeMenabix. All, 126. 1952. 

132 1952*^**^**** ^ ^ ^ fleBHTH HCHccAeAOBaHHbix nepeMCHHbix aseaAax. Alt, 

163 1955'^”’^”*' ** 3B63Aax. aanoAoapeHHbix b nepe»,eHHOCTH. Al^, 

Tima S'lalS'Ali.’lt". 195““°“ >“ i»PeMe.ii,ux aiUlaa 

i]l: I: n 

4HpK 5^ ^ HoBbie ajieMeHTbi KopoTKonepHo/^HHecKHX pe(j}eH;^. Ta^JK. 

MeTeopHMx cJieAOB. TaAW. 1 ;hpk. 5, 1935. 

S7Q 1935-36 r.r. TaA*. UnpK. 6. 1935. 

6 1935 ^ UeceBHH B. n. IlepeMeHHbie BBgsAbi b oSjiacTH MWF 212. Ta^w. I^HpK. 

3Be3A.^Ta°AJK^®Sfp“K'!.®7\T BbiHHcneHHH op6ht 3aTMeHHb.x nepeMeHHbix 
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8. 1935 


SSl. lJ,eceBHH B. FI. 181. 1932 Can. Maj. (UU CMa) Ta^JK. UnpK. 8. 1935. 

582. LteceBHH B. 11. HaMCHeHHH nepHOflOB aHTanronefi. TaflHC. Hhpk. 8, 1935. 

583. IteceBHn B. n. IlpeABapHTejibHbie ajiCMCHTbi TW Capricorn!. TaflHt. LtHpK. 


lO 

584. L[,eceBHM B. FI. OTner TaA>K. A O. no I HHBapn 1935 r. Ta^JK. IJ,HpK. 9, 1935 

585. U,eceBHH B. n. DA Herculis TaA>K. UnpK. lO, 1935 
l^eceBHn B. n. HpKOCTb 3poca b 1935 r. TaA>K. Uhpk. 11, 1935. 
LleceBHH B. n.3jieMeHTbiHOBbixneptMeHHbix3Be3A. TaAMt- U hpk. 11, 1935. 
UeceBHH B. n nepHOA 185, 1935 Pegasi (DO Peg) TaAHC. Uhpk. :5. 136. 
l^eceBHM B. n. ST Puppis. TaA>K. UnpK. 15, 1935, 

UeceSHn B. R. T Sextantis. TaAHt. Uhpk. 15, 1936. 

iVl. HpKOCTb KOMGTbi tpHHCnepa 1937 f TaAH^- UnpK, 20, 1937. 
ATMOC(})epHbie ycJiOBHH CTavinnaSaA^ . Toahc, Uhpk. 29, 


M. 


586. 

587. 

588. 

589. 

590. , 

591. HepHOB B. 

592 HepHOB B. 

36, 40, 1937 — 1939. 

593. HepHOB B. 
1937 — 1939. 

594. HepHOB B 

595. HepHOB B. 
TaA>K. UhPH- 42, 1939. 

596. HepHOB B. M. 

597. HepHOB B. M. 
19c>9 r. TaA>K. Uhpk- 43, 


M. SaiweTKH o nepeivieHHbix sseaAax. TaA^i. Uhpk. 35 — 49, 


M. 

M. 


HpKOCTb BecTbi. TaAJK. l[npK. 38, 1938, 

BpKOCTb JlyHbl BO BpCMH 3aTMeHHH 7 HOflOpH 


1938 r. 


HpKOCTb KOMCTbi 1939c H 19394, TaA>K. UnpK, 43, 1940. 
HHTerpajibHan apKocTb Jlynbi bo BpeMfl SdTMeHHH 3 Man 
1940. 

598. HepHOB B. M. UZ Puppis. Thajk. Uhpk. 47, 1940. 

599. HepHOB B. M. cDoTorpa(t>HHecKHe HaO/iioAeHHH iiepeivieHUbix sbcsa. TaA>K. 

UnpH.^o^a ^ XpoHHKa. TaA>K. UnpK. 30, 1937, 32, 1938. 

600. maxoBCKOft H. M. O Asyx nepeMeHHbix sB^SAax. AU. 152, 1954. 


1954 

1955, 


1955 

605. 

1955. 

606. 
JSTe 14, 34, 

607. 


601. maxoBCKoft H. M. O iiiecTU HeHccJieAOBaHHbix nepeMCHHbix. AU* Jno 155, 

602. niaxoBCKoii H. M. O 17 HeHCCJieAOBaHHbix nepeMeHHbix. AH, Kq 157. 

603. UJaxoBCKoft H. M. M5 Opjia. Biojia. CAO, Nj 12. 30, 1955, 

604 UlaxoBCKott H. M.. 06 ajieMeuTnx Asyx nepniwenubix sBesA. AU. 165, 

UJaxoBCKoft H. M. VW h VZ KopMbi. Biojia. CAO, ^ 14, 14, 

M. 06 oAHofi HeHCCAeAOBaHHoft nepeMCHHOft. Bioaa. CAO, 

M. KpaTKHe saMe^iaHHfl o 27 .KenccAeACBaimbix nepe- 
165, 1955. 

M. u Tpex HeAaBHO OTKpwxbix nepeweHHbix. RS, 10, .Nb 5, 
HCcneAonaHHbix nepeMeHHbix SBesAax. 


lUaxoBCKott H, 

1955. 

HlaxoBCKofi H. 

MeHHbix H3 K3R. AU. Kq 

608. LUaxoBCKOft H. 

309,1956. 

609. RJaxoBCKoft H. M. O Tpex 
Bk)aa. CAO. JMb 7, 27 

610. UlaxoBCKOft H, 

611. IlIaxoBCKOfi H. 

Hya R3, 

612 


MaAO 

1956. 

M UU PaKa. Bioaa. CAO, J^q 17, 34, 1956. 

M, HoBafl nepeMeHiiafl BD + 6^2020^CR3 1222 = FV 

11, Kj 15. 9, 1956. 

UJaxoBCKoft H. M aneMeHTbi h KpHBaa OnecKa V 748 JleoeAfl. Bionn. 


CAO. M 18. 12, 1956. 

613 UlaxoBCKoft H. M. KpaTKHe aaMenaHHH 
Hbix H3 K3R. AU. 177, 18» 195/. 


0 9 HeHCcneAOBaHHbix nepeMCH- 
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AnadeMua nayK Tadw:uKCKOu CCP 
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/4. B. CoAOBb^e (OTB, peAaKTop), /7. B. Ea6adoKaHoe; A, M, Eaxapee 
(oTB. ccKperapb), O. B, IIo6po60AbCKuu, Jl. A, Kamacee. 


TexpeA H. M. 0poao6. KoppeKTop Jl. H. HoAuccfcan 


KJl 01357 rioAnucaHO k nenatH 21/X-1957 r., yn. H3A- 7,5 Ji. nen. 5,5 Ji. 
OopMaT OyiwarH TOxIOSVag* Sanaa 502, xHpaw 600 BECnJIATHO 
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A K A )• V I Hfl HAVK GCCP 

H 3 BECTHH KPHIMCKOM ACTPO<I>H 3 HHECKOIl OBCEPBATOPMH 

Tom XVII, 1957 r. 


rPHrOPHfl ABPAMOBHH UIAflH 

(HeKpoaor) 

IipHMCKaH acxpo^HSHqecKaH oScepBaxopHH AH GCCP n bch nama acxpo- 
HOMHHccKaH HayKa nonecjia 6ojii.inyio yxpaxy. 4 aarycxa 1956 r. nocjie xh- 
HtejioH 6 ojie 3 HH CKOHHajiCH cxapenraHH coxpyflHHK o6cepBaTopHH, 6HBmHH 
ee AHpeKxop — aKaneMHK PpHropaH A6paMOBHH UlaHH. 

rpnropHH ASpaMOBHH poflancH 19 anpejia 1892 r. b r. OAecce b ceMbe 
peMecneHHHKa-cxojiHpa. B Oflecce oh nojiyniiji cpeAne© o6pa30BaHH6, okohhhb 
3KcxepHOM napoAHoe h ropoACKoe yHHjiHHia. Eipe b niKOHbHue toah ero BjieKJia 
K ce6e acxpoHOMHH, h nepsoe ero naynnoe coo6meHHe noHBHHocb b nenaxH 
B 1911 r. 

B 1912 r. PpHropHii A6paMOBHH nocxynaex b KlpbeBCKHH yHHsepcHxex, 
HO BbiHy»(AeH ocxaBHTb ero b 1914 r. b cbh3h c HanajioM bohhu h npHSbiBOM 
B AeHcxByromyio apMHio, b pnAax KoxopoH oh HaxoAHHCH ao 1917 r. 

ITocjie yBOHbHeHHH h 3 apMHH OH saKaHHHBaex yHHBepcHxexcKoe o6pa30- 
BaHHe B HepMH, KyAa 6biJi aBaKynpoBan lOpbeBCKHH yHHBepcHxex, h b Hanane 
1920 r. cAaex b IlepMCKOM yHHBepcHxexe aKsaMeHH na cxenenb KaHAHAaxa 
aCXpOHOHHH. 

Yate c 1917 r. Hanajiacb ero neAarorHHecKaH pa6oxa CHanaHa b HepiacKOM, 
a 3axeM b Tomckom yHHBepcHxexax, b aojiwhocxhx CHanana MjiaAmero accH- 
cxcHxa, 3axeM accHcxenxa h npenoAaBaxejiH acxpoHOMHH. B ToMCKe oh Bcxy- 
naex b 6paK c IleHarHeH OeAopoBHOH CaHHHKOBOH, cxaBnieH ero HensMeH- 
HOH cnyxHHHeH h noMOHiHHpeH B H(H3HH H pa6oxe. 

B 1921 r. FpHropHH ASpaMOBHH h HejiarHH (DeAopoBHa nepexoAflx na pa- 
6oxy B HyHKOBCKyio o6cepBaxopHio. Cxex iiop PpHropHH ASpawoBHi peaHKOM 
oxAaexcH naynnoH paSoxe. 

B 1924 r. B CHMeH 3 CKyK) oScepBaxopnio, SHBmyio xorAa kbkhhm oxAeae- 
HHeM HyjiKOBCKOH, npaSbiji h 3 AHrjiHH 6ojibnioH pe^jxeKxop. BcxajiH oxBer- 
cxBeHHbie saAaHH no MOHxnpoBKe h nocxaHosKe pa6ox na axoM HHCxpyjweHxe. 
9 xy xpyAHyio o 6 H 3 aHHOcxb npHHHH na ceSn PpHropHH A6paM0BHH, nepeexaB- 
HiHH B 1925 r. B CHMeH 3 , rAe oh npopa6oxaH ao KOHiia cBoeii h{h3hh. 

MoHXHpoBKa pe^jieKxopa Sujia BBinojiHeHa hoa ero pyKOBOACXBOM b ko- 
poTKHH cpoK, H yste B HHBape 1926 r. 6 ujih nojiyneHM nepBbie chhmkh, hojio- 
WHBHme Hanano SojibinoMy pHKjiy HaynHwx HccjieAOBaHHii, BHnojiHeHHbix 
B nepByio onepeAb chmhh PpHropHCM A6paMOBHHeM. 
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3a CBOH Haymiue aacjiyrii FpHropHH A6paMOBHH b 1939 r. 6hji naSpan 
aeiicTBHTejibHHM qjienoM AKa^eMKH nayK CCCP, Oh hbjihjich xaKHce hjibhom 
AnraHHCKoro KopojieBCKoro acxpoHOMHHecKoro oGmecxea, nonexHHM aok- 
TOPOM KoneHrareHCKoro yHHBepCHxexa, noHexHLiM hjibhom AMepHKaHCKOH 
aKaAeMHH nayu h ncKyccxB. 

BejiHKafl OxeHecxBeHHaH Bonna h BpeMenHaa 0 KKynaii,Hfl KpHMa npepsajiH 
paSoxy o6cepBaxopHH b CHMenae. HaynnHH KOJiJieKXHB 6 hji BHHyjKffeH BBaKyn- 
poBaxbcH H OAHa h3 AByx rpynn cHMenacKHx acxpoHOMOB, pyKOBOAHMaa 
r. A. IIIaHHOM, B 3 XH xHHceaHe roAM sejia aKXHBHyio pa6oxy b A6acxyMaHCKOH 
acxpo$H3HHecKOH o6cepBaxopHH B TpysHH. HHxepecHO oxMexHXb, axo b axo 

BpeMfl rpHTopaeM A6paMOBHaeM, napaAy c acxpo$H3HaecKHMH HCCJieAOBaHHHMH, 

6biJia BHHonHeHa ocxaBinaflcfl Maao H3BecxHOH, ho oaenb BaacHaa paSoxa no 
HsyaeHHH) cocxasa KpoBH nyxeM ^oxorpa^HpOBanna ee cneKxpa norjio- 
u^eHHa. . 

B 1944 r. KpuM 6hji ocbo6o>ka©h, ho cHMeHacKae acxpoHOMH ne 
B03M0H«H0CXH BepHyxbCH K Ha6jiK)AeHHHM — o6cepBaxopHa 6Haa paapyrnena, 
HHCXpyMeHXH BHBeSeHH H B 3HaHHXeJIbHOH CXeneHH yHHHTOHCeHM OKKynaHXaMH. 

B xaKOM a^e cocxohhhh oKaaajiacb h Apyraa KpynHeHmaa nama oScepBaxo- 
pna — IlyjiKOBCKaa. Bbiaa nocxaBjiena aaAana — BoccxanoBHXb h 3HaaHxeabHO 
pacmnpnxb HaSmoAaTeabHyio Saay coboxckoh acxpOHOMnn. FpHropHH A6paMO- 
BHH npHHaa caMoe HenocpeAcxBeHHoe yaacxHe b naaHHpoBaHHH axon 6oabmoH ri 
pa6oxu, B Bb[6ope HHCxpyMenxoB, KoxopHMH AOJiHCHH 6HXb cHa6a(eHLi boc- 
cxaHOBaeHHbie o6cepBaxopHH, b BHAoneHHii ochobhux npo6aeM acxpo^nsHKH, 
paspemenne Koxopbix aaBHceao h ox o6opyAOBaHHa h ox ycnjinn namax 
acxpo^HSHKOB. CymecxBeHHOH aacxbio o6mero njiana 6Mao BOccxaHOBaeHHe 
CnMe^BCKOH oScepBaxopHH h cxponxejibcxBO b AeaxpaabHOM KpuMy, b 9 km 
ox Baxaacapaa, rjxe ycjioBHH Ha6jiK)AeHHH 6ojiee 6aaronpHaxHH, hoboh 
6oabmoH oScepBaxopHH — caMon 6ojibmoH acxpo$H3HaecKOH o6cepBaxopHH 
B Hamen cxpane, ocHan^eHHOH coBpeMeHHbiMH KpynmiMH HHCxpyMenxaMH. 
CxpOHxeabcxBOM ee h BoccxaHOBJieHneM cxapon odcepBaxopnH b CnMense 
pyKOBOAHT rpnropHH A6paMOBHa, HaaHaaeHHbiH b 1945 r. A^peKxopoM 

KpblMCKOH aCXpO$H3HHeCKOH 06 cepBaX 0 pHH. IlepBHe HHCXpyMGHXH Ha HOBOH 

o6cepBaxopHH Hanaan pa6oxaxb yme b 1949 — 1950 rr. 

IIo HHHAHaxHBe PpHropna ASpaMOBHaa 6Haa naaaxa paSoxa h no coopy- 
HceHHK) AJiH KpHMCKOH o6cepBaxopHH KpynHeHmero b Hamen cxpane xeae- 
cKona-pe$aeKxopa c aepKaaoM A^a^^eTpoM 2.6 m, KoxopHH aojihchb naroxo- 
BHXb oxeaecxBeHHaa npoMHmaeHHOcxb. 9xox xeaecKon, KoxopoMy pemenHOM 
IIpeaHAHyMa AH CCCP npHCBoeno hmh aKaAeMHKa P. A. IIIaHHa, cenaac 
ycneniHO coopyHcaexcH, 

Boabman aAMHHHcxpaxHBHafl pa6oxa 6Haa xfl>Keaa ajw PpHropHA A6pa“ 
MOBHaa no cocxohhhio 3AopoBbfl h oh npocHa ocboSoahxb ero ox nocxa A^poK- 
xopa, KoxopMH noKHHya b hioho 1952 r., coxpaHHB 3a co6oh AoaacHOcxb 
saBeAyJomero oxabjiom (|»h3hkh xyManHocxen h MeHCSBesAHOH cpeAU* 3xy pa- 
6oxy OH BLinoaHfla ao nocaeAHHx ahoh cboch hchshh. 3a BHAaioniHecH naya- 
Hue aacayra HpaBnxeabcxBO CCCP narpaAnao F. A. IIIaHHa AsyMH opAOHaMH 
JleHHHa H MOABabK) «3a Ao6aecxHiiH xpyA b BeanKOH OxeaecxBOHHOH BOHHe^. 
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3a paSoxy no naynenHio HaoToimnecKoro cocTaea 3Se3j;HHx axMoc^ep eMy Sana 
npHcyMCflena GiajiHHCKaH npeMHH I cxeneHiii 

nonfcrraeMcn xenepb flaxb oSaop HaynHwx pa 6 ox FpHropwH A 6 paMOB 0 na. 
CfleJiaxt 3X0 cKOJibKO-HH 6 yAb nojino b KopoxKOH cxaxte HeBosMOWHO h Mh 
BU flyncAeniii orpaHHHHXbca caMbiM rjiasHbiM. 

\ HayHHBie HHxepecH FpHropHH A 6 paMOBHHa 6 mjih HCKJimHxejibHO mHpoKH, 

HO BO Bcex ero pafioxax mojkho BbiflejiHXb OAHy xapaKxepHyio nepxy: hm cxa- 
BHjiMCb? H pemajiHCb xe aa^anH acxpo(|)H3HKH[, Koxopbie Swjih HaH 6 ojiee BaHCHti 
;^JIH pasBHXHH 3 X 0 H HayKH B flaHHwH MOMefiTi PaSoTH, HMeiomne xapaKxep 
HaiqynuBaHHH hobhx nyxen, hohckh, ocHOBaHHbr^ Ha it<^nojib30BaHHH nocJieA- 

HHX flOCXHHCeHHH — XaKOB 6 hJI o6mHH CTHjtfe GFO TpyAOB. 

BxopoH xapaKxepHOH oco6eHHOcxbK) xBopnecxBa FpHropHH A6paMOBHHa 
HBJIHHOCb HCKJIIOHHXeJIbHOe BHHMaHHe K flaHHHM HtffijIIO^eHHH, K ^BKXBM. 
i Oh flCHo noHHMaji, hxo acxpo$H3HKa ne Moncex pa3BHBa?XbCH b oxpbiBe ox $aK- 

TOB, HXO KaHtAMH BHBOA, KaJK^Oe o6o6meHHe, C^eJiaHHOe H3 KaKOH-XO CepHH 
Ha6jiK)fleHHH, AOJiHCHH cxaBHTb HOBHG saffaHH nepoff sKcnepHMeHxaxopOM, 
AOJIHCHH OHflXb npOBepHXbCH HaGjHOAGHHHMH. 

FpnropHH A6paMOBHH npHAasaji oneHb 6ojibnioe SHaneHne h KanecxBy 
HaSjiiOAaxeJibHoro Maxepnajia. Oh pa6oxaJi c HCKJiiOHHxejibHofi xmaxejibHOCXbro, 
cxapaacb nojiynHXb Bce, hto noaBOJiaex HHCxpyMGHX. Ho FpnropHH A6paMO- 
BHH HHKOrAa He 6I1IJI aMHHpHKOM, HOJiyHaiOIAHM H HySjIHKyiOmHM XOJIbrtO $aKXH. 
r" Ero Ha6jiK)AeHHfl BcerAa 6 hjih nanpaBjieHH na pemenne onpeAejienHOH aKxyajib- 
HOH npoSjieMM. FpHropHH ASpaMOBHH BHCxynaji npoxHB pasAejienHH acxpo- 
HOMOB Ha xeopexHKOB H «HHCXHX» HaSjiiOAaxeJieH h cbm 6biJi npHMepoM yHeHorO'- 
ecxectFBOHGHHxaTejifl,, BcecxopoHHe HccjieAyiomero npnpoAy. 

IIpoBepKa xeopHH oxHOCHxejibHocxn, o 6 Hapy>KeHHe ee cjieACXBHH 6 hjio 
ocoSeHHO aKxyajibHLiM b 20-e toabi xeKymero cxojiexHH* Hb 1922 r. hohe- 
Jiaexcfl pa 6 oxa' F. A. lIIaHHa ^dlpHMeHeHHe npHHAHna oxHOCHxejibHOCXH 
K CHeKxpaJibHO-ABOHHbiM H HepeMeHHHM 3 Be 3 AaM». OSHapyHceHHe cymecxBOBa- 
HHH 3Be3A'KapjiHKOB H 3Be3A‘rHraHTOB, nepBue noHCKH pemoHHH saAaHH 
3Be3AHOH BBOaiQAHH B Xe HfO TOAH 6 bIJIO BaHCHBIM 3XanOM B paSBHXHH actpO^K- 
3HKH^ H FpHropHH A6paMOBHH CXaBHT HepeA C 060 H SaABHy npOBepHXB 3TH 
3BOJiioAHOHHMe cooxHomeHHH Ha Maxepnajie, nojiyaenHOM iipH Ha 6 jiK)AeHHHx 
ABOHHHX 3Be3A. Oh BMnojiHflex xaKHe Ha 6 jiH>AeHHH B OyjiKOBe Ha 30" pe- 
^paKTope H nySjiHKyex BaHCHoe HCCJieAOBaHHe (b 1925 r.) o cooxHomeHKHx 
Ha AHarpaMMe «cBeTHMocTb^ — cneKxp», cymecxByioiAHX MeacAy KOMnoHeHxaMH 
3 Be 3 AHbix nap. 

^ B 3XH Hce roAH mhofo bhhmbhhh 6 mjio yAejieno hm h BonpocaM cxpoeHHH 

Hamefi 3Be3AHOH CHCXeMbl — FaJiaKXHKH, HCCJieAOBaHHHM, CBHSaHHUM C H3y- 
HeHHeM pacnpeABJieHHH b npocxpaHCXBe saesA paajiHHHUx xeMnepaxyp h ese- 
xHMOcxeH, HayHeHHK) cooxHomeHHH, cymecxeyiomHX MeBKAy* paajiHHHUMH kh- 
HeMaXHHeCKBMH H ^HSHHeOKHMH XapaKXepHCTHKaMH 3Be3A- TOFAa HCe HM 
6 biAH, onySjiHKOBaHH paOoxH o npoBepne MexoAa eneKxpajibHHx napaJlAfr- 
KGOB BO ABOHHHM 3Be3AaM, 0 GOOXHOmeHHHX MaCG B ABOHH 12 X ‘3Be8AaX, o 6 dco- 

6 eHH 0 OTHx B AHHHceHHHXr cneKxpaBbHO-ABOHHLix • 3Be3A, o* paenpeA^Jl^^H 
3 BB 8 A 3 npocxpaHCTBe, 06 HX GpeAHeM HOKasaxeaie ABexa, o cneKrpe h x'^^A- 
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VcTaHOBKa HOBoro Momaoro TejiecKona b CuMeHse oxKpHJia Sojitmae bo 3- 
MOHCHOCTH ffJIfl pa60TH, H TpHrOpaH A6paMOBHH HaHHHaeT o6lIIHpHUe CHOKTpO- 
CKOnHHeCKH6 HCCJieX^OBaHHfl 3Be3A. 0 /^HOH II3 nepBHX paSoT, BU1IOJ1H6HHUX 
Hif Ha axoM xejiecKone coBMecxHo c B. A. Ajii»6HaKHM, 6 hji KaxaJior HyneBHx 
cKopocxeH 3 Be 3 fl paHHHx cneKxpajibHwx KHaccoB. 9 xox Kaxajior, ony6jiHKOBaH- 1 | 
HUH B 1932 r,, OKaaajiCfl no cBoen OAHopoAHOcxH h oxcyxcxBHK) CHcxeMaxH- 
aecKHX omnSoK oahhm h 3 jiynmax cpe^H KaxajioroB xaKoro xnaa. 

O/^HOBpeMeHHo rpHTopHOM A6paMOBH?eM 6 ujih Hanaxu Hccjie/^oBaHHH^ cbh- I 

saHHue c $H3HHecKOH npHpoAoii 0C060 HHxepecHMx rpynn 3 Be 3 A. Mnoro bhh* 

MaHHH OH yAanna AoaronepHOAHaecKHM nepeMeHHUM 3 Be 3 AaM, noKaauBaiOfaHM 
HapflAy c HHHHHMH CHeKxpa, cooTBexcxByjoiAHMH HH3KOH xeMHepaxype, XaKMCe j 
apKHe BOAopoAHue hhhhh h aMHccHOHHue hhhhh Apyrnx aaeMeaxOB. Haynafl 
axH 3 Be 3 AH, FpHropHH A6paMOBHH ycxaHOBHH pflA BaTKHux peayabxaTOB. 

B HacxHocxH, OH BucKaaaji raySoKyio Mucjib, noayHajomyio ceanac Bce HOBue 
noAXBepacAeHHH, o xou, hxo hbjiohhh, npoHCxoAHiAHe b AOJironepaoAHHecKHX 
nepeMeHHux SBeBAax, MoryxnMexb hxo-xo o 6 mee c HBneHHHMH cojiHeHHoii aa- 
thbhocxh (bchuhikh, ^jioKKyjiu), HO B rpaHAH 03 H 0 M Macraxa6e. 

HaynaHHCb hm h ropHnne 3 Be 3 Au-rHraHxu, b axMoc^epax Koxopux FpH- 
ropHH A6paMOBHH CMor o6HapyH«HXb CHCxeMaxanecKHe ^Bumenafi BeiaecxBa 
C aaMeXHUMH CKOpOCXHMH. 

Oco6o BaacHUM ajih aocxpoeHHH xeopnH BHyxpeHHero cxpoenna h aBOJiio- 
AHH 3Be3A 6 mJI BOnpOC O EEX BpaiaeHHH BOKpyr CBOGH. OCH. H Ha 3 XOX BOnpOC 

a^h oxBex FpHropHeM A 6 paMOBHHeM. Buhojihhb ocxpoyMHo nocxaB- i 
jieHHue Ha 6 jiK)AeHHH, oh coBMecxno c aMepHKaacKHM acxpo$H 3 HKOM 0. CxpyBe 
AOKaaaji, hxo MHorae 3Be3Au Sucxpo BpauxaioxcH Boapyr CBoea oca, npaneM 
CKOpocTB ABaHteHHH xoHKH Ha OKBaxope 3Be3Abi Moacex Aocxaraxb aecKOJiBKax 
coxea KHJioMexpoB b cenyHAy. 3xox BaacHua buboa neoSxoAaMo ynaxuBaxb 
apa HocxpoeHaa KQCMoroHKHecKax xeopaa, 

Bonpoeu cxpoeHaa 3 Be 3 AHoa cacxeMu npoAOJiacana npaBJieKaxb BHHMa- 
Hae Fparopaa A 6 paMOBaHa a b CaMeaae, tab oh bhobb nojiynaji BosMoacHocxb 
pemaxb noAo 6 Hue saAftna, acnojibaya coScxBeHHue Ha 6 aiOAeHaH. Becbaa 
aaxepecHa ero pa 6 oxa o ABaacenaa sboba b CKonjieHaa «Bojiocu BepoaaKH^. 
OnpeAenas jiyaeBue cKopocxa aHanaxejibHoro aacjia asesA b 3 tom cKoaaeHaa / 
a HMea ax coScxBeHHue ABaacenaH^ oh aameji npocxpaHCXBeHHue CKopocxa 
3Be3A a HOKaaajir HXO cKopocxa axa neAOCxaxoHHu A^ia xoro, hxo 6 h 3B03Ah 
M oraa noKaayxb cKonjieHae. 3Be3Aiii AOJiacHu coBepmaxb khk 6 u KOJie 6 aHaH 
BAOJib oca, nepneHAHKyjiflpHOH njiocKocxa FajiaKxaKa. 7 

Ea^e B 1932 r. Fparopaa A 6 paMOBaH nocxaBaa Bonpoc: KaKHM Aonacea 6 uxb 
caeaxp Hamero MjieaHoro iiyxa npa HadjHOABHaa ero hbbb^, c Apyf'HX asesA' 

Hux eacxeM? TeopexHaecKae pacnexu HOKaaaaa, hxo aHrerpaabaua cneaxp 
AOjdkbh 6 uxb caoacHUM, ho b o^h^bm AOBoabHO 6 aa 3 KaM k coJiHBHaoiiy. Boa- 
MoacHocxb HpoBBpaxb 8 XH pacHBxu HpeACTaBajxacJb B 1937 r., rotae o 6 cepBa- 
Topaa HOJiyHHJia «cBepxcBBxocHJibHua» cneKxporpa^, aaroxoBjueHaua Fo- 
cyAapcxBeaaNM anxaHecKau Hacxaxyxoif b JleHaHTpaAB. HadunoABaan, bu- I 
aoABeHHUB B 1937--1938 rr. F. A. UlaaaoM coimiecTHO c II. n. fl,o 6 poHpaBa- 
hum, HOKaaaHH, hxo pacHexu, eABJiaaauB FparopaBM A 6 paiiOBaHeM, apa^ * 
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BHJibHU — HadjiiOAeHHUH cneKTp xoponio cooiBercTBOBaa paccHHTaHHOMy^ 
ABBan, OAHaKOy yKaaaHHH na HaJiEHHe MeHcsBesAHoro norjioiAeHSH. 

rpHTOpHH A 6 paMOBHq yABJIflJI BHHBiaHHe TaKHCe HSyHeHHK) TUlUneT H KOMBT. 
^jia Aejioro paAa kombt hm 6ujih nojiynoHU cneKTpu^ OAHa KOMexa 6 MJia 
oTKpura HM caMHM B 1925 r. Oco 6 eHHO HHTepecHa ero paSoxa o npnpOAe 
KOAbAa CaxypHa. Kok naBecxHO, aKaAeMHK A. A. BeAonoAbCKHH, HaynaH 
AyHBBUe CKOpOCXH KOACA, AOKasaA, HXO KOAbAa ABHJKyrCfl He KaK XBepAOe 
xeAO, a KaK cHcxeua oxAeAbHwx, mgakhx hbcxha- rperopHH A 6 paMOBHH cababa 
cAeAyioiAHH mar b axoM HanpasAeHHH. Haynafl pacnpeABAOHEe aneprEH b cneK- 
xpe KOABA, OH noKaaaA, hxo KOAbAa aoahchm cocxoHXb h3 moakhx AacxHA, 
oHeHb HaAoro, ho see me He MOAeKyAHpHoro pasMepa* 

MnxepecH&ie peayAbxaxw 6 uah noAyH6H£i PpHropneM A6paMOBHHeM b pe- 
ayAbxaxe nccAeAOBaHHH cneKxpa coAHeHHOH KopoHU, cnaxoro bo speMH aaxMe- 
HHH 1936 r. Bbiao yexanoBAeno, nan MeHflexcH aKBHBaAenxHaH mepHna ko- 

pOHaAbHUX AHHHH C yAaAeHHOM OX AHM6a, HXO HOaBOAHAO B ABJIBHBHmeM paC' 
CAHxaxb oSsAHe HOHOB FcXV. KopoHaAbH&ie AHHHH 6iiiAH paa6Hxu Ha rpynnw, 
B aaBHCHMocxH ox Hx noBeABHHH. 3xh rpynnu b AA^i^HenmeM oKaaaAHCb npH- 
HaAAemaiAHMH hokhm c Sahskhmh noxeHAnaAaMH HOHHaaAHH, hxo noAxsep- 
AHAO oxoHCAOCXBAeHHe SAAOHa. Buao ycxaHOBAeHo noAHoe oxcyxcxBHe ahhhh 
H H K B HenpepHBHOM cneKxpe KopoHbi, hxo hshaocb oahhm h 3 nepsux yna- 
aaHHH Ha BucoKyio KHHexHHecKyio xeMnepaxypy KopoHH. 

T KaK yme ynoMHHaAocB, BOHHa npepBana pa6oTy o5cepBaxopHH b Ghmo- 
Hae. Ho cneKTporpaMiiH, noAyHOHHHe Ha 6oABmoM pe^AOKxope h BHBeaeH** 
Hwe B A6aexy]ifaHH, 6 hah MaxepHaAOii orpoMHOH HaynHOH aohhocxh, Hayne- 
HHe Koxoporo npoAOAmaAocb b axH foabz PpHropneM A6paMOBHAeM h ero co- 
xpyAHHKaMH. PeayAbxaxoM axHx HccAeAOBaHHH 6iiiAa ony6AHKOBaHHafl BCKope 
nocAe BOHHbi cepHH pa6ox, nocBHU^eHHbix HaoxoHHHecKOMy coexasy yrAepoAa 
B xoAOAHBix SBesAax. Bha CAeAaH BecbHa BamHUH ajih nayKH bhboa o tom, 
Hxo xoAOAHue asesAH, no KpaHHen Mepe hx axMoc^pu,^^ ropaaAo 6ora:He 
«THmeAHM» HaoxoHOM yrnepoAB (G^^), h©m 3eHAH h Goahab. Ecah hb 3eMAH 
H Ha Coahab oahh axoM G^^ npnxoAHXCH na 70 — 100 axoiiOB G^*, xo b axMo- 
c^epax yrAepoAHwx aaeaA cooxHomenne cobccm HHoe. Tan hhcab axoMOB 
G^* H G^^ oxHOCHxcfl yme kbk 5 : l,axoH2 : 1. 06a bhab axoMOB ynaoxeyiox 
B peaKAHHX xHna ahkab Bexe h cooxHomeHHe hx HHCAa BecbMa BancHO aah 
ycxaHOBAeHHH Ha AHHHH hah OTcyxcxBHfl axoro aakab b xoaoahux aeeaABX 
KaK HCxoHHHKa HX aneprHH. Akxhbhbim yHacxHHKOM pa6oxH no naoxonaM 
6HAa xBKme B. <D. Paae. 

Ha BoccxaHOBACHHOH o 6 cepBaxopHH B GHMenae PpHropneM A 6 paMOBHHeM, 
coBiiecTHO c B. O. Paae, 6 £ 1 ah nanaxH pa 6 oxu no HayHeHHio AHi^yaHiiix ra* 

I aoBiiix xyMaBHoexeH. Hmh 6uAa paapadoxaHa opHrnHaAbHafl MexoAKKa, no- 
dBOAHIOiAaH nyrOM HCnOAbaOBBHHH COOXBeXCXByiOU^eH KOM6HHaAHH HBHXpO- 
MaxHHecKOH nnacTHHKH h cBexo^HAbxpa noAyHaxb ^xorpa^RH xyMaHHoexeR 
B Aynax BOAopoAa* 3 tox mbxoa b naoxoflu^ee speMH npEMennexcH bo mhofhx 
oScefwaxopHHX. HpencAe Bcero cxaAO BoaMomnbiM buhbahxb xyMaHHocxH, 
cAHmkOM cAa6ue ajia odHapymeHHA b HHxerpaAbHOM, CeaoM cBexe — Hs-aa 
MBAOH KOHTpaeXHOCXH 9X0X0 H3AyEeHHH OHH XepHAHCb Ha 3Be3AH01l ^006. 

[7 
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BMflejieHHe cBeneHHfl BOAopoj^a peaKO noBuinajio KOHxpacx. TaK 6 hjio Han^^eHo | 
MHoro HOBHX xyMaHHOCxeH H ony6jiHKOBaH HX KaxaJior. Ho,offHOBpeMeHHO i 
OKasaJiocB bosmohchhm Hsy^HXb h xoHKyio cxpyKxypy xyMaHHOCxeH, o6Hapy-‘ | 
TKHTb B HHX pfl^^ BBJKHHX SaKOHOMGpHOCXeH. \ 

npe)KAe ff0(|>$y3Hwe xyMannocxH cHHxajiHCb, kbk noKaauBaex h hx Ha- | 
3BaHHe, aMOp^HHMH 6eCCXpyKXypHHMH o6pa30BaHHflMH. rpHTOpHH A6paMO- i 
BHH noKaaaji, hxo axo ne xan. TyMannocxH o6jiaAaiox onpej^ejieHHLiMH xapaK- 

XepHUMH CXpyKXypHHMH 0C06eHH0CTflMH H aXH OCo6eHHOCTH flOHHCHH HMGXb 
o6’BHCHeHHe C XOHKH SpeHHH H aBOJIIOHHH TyMaHHOCXeH^ C TOHKH 

apeHHH THffpOflHHaMHKH H MarHHXOrH^pOAHHaMHKH. * 

Ilpewfle Bcero 6ujio cxMeneHo najiHHHe TyMaHHOcxen c cocpeAOxoHHeM Ma- ^ 
xepHH no nepH^epHH. B neKoxopHx xyMaHHOcxnx Ha6jiio;^aexcfl i^ejiaH CHCxeMa 
KOHueHxpHHecKHx o6ojiOHeK, B Apyrux BHffHH xoJibKO ffyrn — ocxaxKH paapy- 
niHBniHXCH o6ojioneK. TaKHe xyMannocxH MorjiH 6HXb o6bHCHeHH xojibKO 
B paMKax rnnoxesM o pacmnpeHHH xyMaHHOcxen c nocjienyiomHM xopMOHte- 
HHGM axoFo pacmnpeHHH conpoxHBjieHHeM : Me)K3Be3AHOH cpeflbt. TeMcaMMM 
6 hJI CAeJiaH BajKHHH BHBOA, HXO AH$$y3HHe aMHCCHOHHWe XyMaHHOCTH HB- 

jiflioxcfl pacniHpaiomHMHCH o6pa30BaHHflMir. 9xox bhboa 6hji noATBepHCAea 

HOXOM AanilHMH, OCHOBaHHHMH Ha CneKTpOCKOHHHeCKHX Ha6jIIOA©HHflX. 
PaaBHXHGM axHX BarjiHAOB HBHJiocb HCCJiGAOBaHHO rpynn xyMaHHOCxeu — 
ox GABa HaMGHaiomGrocfl pasAeJieHHH 6ojibmoH xvMaHHOcxH na aacxH 
AO CHJibHO o6oco6jichhhx xyMaHHOCXGH, o6pa3yiomHX KaK 6 h cKonjiGHHe. 7^ 
ConocxaBjiGHHG xaKHX rpynn n xyMaHHOcxen BOoSme c pacnpcAeJiGHHGM ropa- 
HHX 3Be3A npHBGJIO TpHrOpna A6paM0BHna K 3aKJII0aGHHK), HTO aXH 3BG3AbI 
H xyMaHHOCXH o6pa3yioxca BMGcxG, b gahhom npoaecce. HajinanG rpynn xy- 
MaHHOCXGH noKaaajio, kgk h b cjiyTOG 3BG3AHbix accoiuiamiH, axo onn o6pa- 
30BaJinCb HGAaBHO, HGCKOJIbKO MHJUIHOHOB JIGX HaaaA- 

B xo ace BpeMa oaenKa Macc fiojibmnx xyMannocxeii, OKaaaBranxca pan- 
HbiMH coxHHM H xHCHHaM Macc GojiHAa, HOKasajia, Hxo xyMannocxH hg Moryx 
6bIXb B£l6pomGHBI OAHOH naH HGCKOJIbKHMn 3Be3AaMH. 

OaGHKa oSn^GHi Maecbi, paccGHBaeMon xyMannocxaMH, npnBeJia rpnropna 
A6paMOBHqa K "aaKjnoHGOTio, axo npoaecc pacnaAa n pacnrapenna aojihcgh 
conpoBoacAaxbca^ ■o6paxHMM npoAGccoM KOHAencaAnn raaa (no-BHAHMOMy, 
xojiOAHoro H ’ HecBexHn^e^oca) B oSbeKru, h3 ' Koxoptix noxoM o6pa3yioxca 
xyMaHHOCXH. B npoxHBAOM cjiyaaG raaa b FanaKXHKe 6biJio 6 m ropasAO 6ojibme, 

HGM Ha6jiiOAaGxca b aacToameG BpeMa. 

Bxopoii xapaKxepHOH oco6eHHOCXbK) cxpyKxypH xyMaHHOCxen, na Koxopyio 
o6paXHJI BHHMaHHG FpHTOpHH A6paMOBHH, 6 mJIO HajIHaHe XOHKHX BOJIOKOH H 
XGHAeHAHa MHOFHX xyMaHHocxGH HMGXb BHxaHyxyio ^opMy. IXocJiGAHee eme 
6oaeaxapaKxepHO Aaa xgmhhx xyManHocxen. Bmjio nonasaHO, axo BMXHHyiocxb 

He Moacex .6HTb BMaBana AH$$epeHAHanbHHM Bpau^eHHGM iFajiaKTHKn. Fpn- 

ropHH ASpaMOBHH o6baCHHJI BHXHHyxyK) 4>OpMy CBGXJIHX H XGMHHX XyMaH- 
BOCXGH COBMGCXHMM ABHCXBHGM AByX npHHHH — paCniHpGHHH H MBEHHXHOrO 
nojia , KOTopoe AonycKaGx abhhcghhg npoBOAflmen MaxepHH . xonbKO BAoab 
ero cMJioBHX jiHHHH. 9xa THHOxesa 6MJia noBAnee AonaaaHa FpHropHeM/A6pa- 
MOBHaeM conocxaBJiGHHGM c AanmaMH o nojiapHaannH cBexa sBeaA. OKaaa^ocb, 
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qxo HanpaBJieHHe BHinnyTOCTH xopomo corjiacyexca € HanpaBjienneM njio- 
^ CKOCTH KOJie6aHHH nojiHpHSOBaHHoro CBexa. Ten caMUM OAHOBpeMeHHO 

! ffaH GHjiBHUH apryMBHx B nojibsy ranoxesH o MeHCSBea^HOM npoHcxoHCA©HHH 

^ iiojiflpH3ati.Hii CBexa 3Be3A h o MarHHXHOM nojie KaK ee npH^Hne. 06'BflCHeHHe 

BHXHHyxocxH xyMaHHOcxeH HaJiHHHeM MarHHXHHX nojieH HMejio oaeHb BancHue 
1 caeACTBHH. Bo~nepBHx, oxcioAa cjie^oBaJio, hxo noaxa OAHOpoAHoe noAe chh- 

pajibHux BexBeH, cymecxBOBaHHe Koxoporo caeAOBano H3 Ha6jiK)AeHHH nojinpa- 
aaAHH, He ecxb BHyxpeHHee nojie o6jiaKOB raaa, a HBJiHexcH BHeniHHM no oxHOine- 
HHH) K HHM. Bo-BXOpWX, OHO HOBBOJIHJIO H3yHaTb JlOKaJIbHyiO CXpyKXypy nOHH, 
ero HanpaBjieHHe B^JinaH xymaHHOCXH, a ne tojibko cpeAHee HanpaBJieHHe 
iiojiH Ha BceM nyxH ox 3Be3AH ao HaSjiioAaTejiH, kbk b cjiyaae nojiHpHsaAHH 
CBexa. HaKonen, o6'bflCHeHHe BtixanyxocxH hosbojihjio AOKaaaxb, hto nojie 
B BexBHX FajiaKXHKH HMeex HanpHH«eHHOcxb, AOcxaxoHHyio ajih xoro, hxo6u 
KOHxpojinpoBaxb ABHH^eHHH Me}K3Be3AHoro rasa. Tom caMHM 6ujio nojiyneHO 
CHJibHoe noATBepHtABHHe THnoxeauv hto caMo cymecTBOsaHHe boxboh mohcho 
o6'bflCHHTb xojibKO HajiHHHeM B HHX MaFHHXHoro HOJiH. KpyroBopoT raaa, 
ero pacceflHHe h coGnpaHHe npoHCxoA^V' b cnHpaJibHbix BexBax, h noJie ne 
nosBOJiflex raay pacceaxbca no Bceii njiocKOCxn FajiaKTHKH. B hocjioahhx 
pa6oxax, yaHAOBninx cBex y>Ke nocjie kohtohm FpnropHfl A6paMOBHHa, oh 
^ noKaaaji, hto b FajiaKiHKe, napHAy c o6n;HM nojieM BexBen, HMeioxca jioKajib- 

Hbie nojifl, c MacinTa6oM nopaAKa 10 nc, aacxo HaKjioneHHHe noA Cojibhihm yr- 
jiOM K rajiaKXHHecKOH hjiockocth. Ha abhhmx o nojiapnaaAHH csexa aaesA oh 

'' HOATBepAHJI CymeCXBOBaHHe HeABBHO OXKpHXOH CHHpaJIbHQH BeXBH B CxpeJIBAO 

H noKaaaji, hxo peryjiapHoe noae FaaaKXHKH b oKpecxHOCxax CoJiHAa (b o6- 
aacTH OKoao 1000 nc) naKaoneHO k naocKocxH FaaaKXHKH noA yraoM 18 — 20°, 
npHHeM iioaoHceHMe naocKocxH noaa ne coBnaAaex c mocxhoh CHCxeMOH. 

npHMeHHH xy Hce MexoAHKy, F. A. llIaHH h B. O. Faae CMoran oCnapywHib 
raaoBHe xyManHocxH h b Apyrnx aBeaAHUx CHCxeMax. EbiJio ycxaHOBJieHO, 
axo 0 xaM QHH CBaaaHH c rpyuna^HH ropaaHX rwraHTOB, B03M0mH0 aBJunomaxca 
KaKHMH-xo anaaoraMH HaniHX aneaAHHX accoAHannH. 

MccaeAyH csaab nbian h raaa, FpnropHH ASpaMOBHa noKaaaji, axo b So- 
jiee apKHX ah^^Y^^hx xyMaHHOcxax H3JiyaeHHe c HenpepbiBHUM cneKxpoM 
oGpaayexca He nujibio, a AByxKBaHXOBWMH nepexoAaMH BOAOpOAa H,;BoaMOHCHO, 
Apyrnx axoMOB. B to ace BpeMa b caaSux 3mhcchohhiiIX xy^HHOCxax aacxb 
H3jiyaeH0H c HenpepHBHMM cnenxpoM o6pa3yexcfl nmibio, pacceHBaiomeH 
CBex BBeaAbi. TeM caiytHM 6iiWio AOKaaano Hajinane hbijih b hjioxhmx oSjiacxax 
HOHHSOBaHHoro BOAopoABf 'iTO HMejio fiojibuioe anaaeHHe, xan Kan corJiacHO 
} HeKOxopbiM TeopexHaecKHM npeACxaBJieHHHM hhjib b xaKHx o6jiacxflx aojihchb 
paapyniaxbcfl. 

Motkho CKaaaxb, axo c paSoxaMH FpHropnH A6paMOBHaa b anaaHxejibHOH 
cxeneHH cBaaaH xox nepejiOM b nayaeHHH AH$$y3HHX xyMaHHOcxen, KOxopHH 
HaSjnoAaexcfl b nacToamee BpeMa. Paaee caHxajiocb, axo AH$$y3Hbie xyMaa- 
HOCXH HBJiaioTCfl naccHBHHMH oSbeKxaMH, HKnib nepepa6aTHBaiomHMH yjibxpa*- 
^HoaexoByK) paAnaanio 3Be3A. Tenepb cxaHOBHXca Bce 6oJiee oaeBHAHUM, 
axo OHH HBjiaioxca aKXHBHMMH oSbeKxaMH, Hrpaion^HMH oaeHb BaacHyio pojib 

B 3BOJIK)AHH H AHHaMHKe 3Be3A H FaJIBKXHKH B AeJIOM. 
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Vi 

OlHaCTH B CBfl3H C pa60T0H HO HSyHeHHK) MeHt3Be3AHOH MaiepHH 6hjio 
Haqaxo no ero nHHU[HaTHBe 6ojii>moe HccjieAOBaHHe, HMeiomee orpoMHoe 
caMocTOHiejibHoe anaHenHe, — onpeAenenne cneKipajifcHHX KJiaccoB, npKO- 
cxeH H ABBTOB 3Be3A B oSjiacTH MjieHHOFo nyiH. Sxa pa6oTa, KOTopod 
rpHropnii A6paMOBHH yAejiaji oaent mhofo BHHMaHna, AOJiHCHa oxsaxHTB 
OKOJio 200 THCHH 3Be3A. CeHHac ywe onySjiHKOBaHW nepBue KaTanorn. 

rpHropnii A6paMOBHq HHKorAa ne naxoAHJi yAOBnexBopeHHH b CAeJian- 'j 

HOM, HHKOFAa HB caHxaji, Hxo xenopb Bce hcho, oh xopomo BHABH 6oJIb- 
nine xpyAHOcxH, c koxophmh eme He cnpaBHjiacB nayna. IIoaxoMy oh BcerAa 
BHHMaxejibHo cjieAHJi 3a hobeimh HanpaBJieHHHMH b acxpo^H3HKe h CMeacHUX 
Haynax. 3xo qyBcxBo hobofo FpHFopHH A6paMOBHq coxpanHJi ao nocneAHHx 
Ahoh CBoeii hchshh. 

HapflAy c OFpoMHOH HayaHon ii HayqHO-opFaHHsaAHOHHOH paSoxoH FpHFO- 
pHH ASpaMOBHH yAenHJi oqeHb Sojitmoe BHHMaHne domou^h mojioamm acxpo^H- 
3HKaM, Hx BOCHHxaHHK). EaceFOAHO B CHMeus npnesHcajio mhofo mojioai>i^ Jiio- 
ABH, yqHBHiMxcfl y FpnropHH A6paMOBHHa; ajih nancAoro h3 hhx y Hero Ha- 
xoAHJiHCb BpeMH, Ao6poe cjioBo, a e^JiH nyacHO, xo h cxporan, ho AO^powe- 
jiaxejibHan KpnxHKa. 

CaMa >KH3Hb FpHFopHH A6paMOBiiqa, ero HenoKonedHMaa npeAaHHOcxb 
nayne, Koxopoii oh oxAaji Bce cboh chjih, ero npHHAHHHajibHocxb h xpe- 
6oBaxeJibHOcxb k ce6e h ocxopowHocxb b bliboahx BcerAa 6biJiH npKHM npHMe- 
poM ajih ero coxpyAHHKOB h xoBapHiAeH no pa6oxe. Mohcho CKaaaxb, hxo V 
Becb CXBJIb pa60TM KpUMCKOH aCTpO^03HHeCKOH o6cepBaTOpHK CKJiaAbtBanCH 

nOA BJIHflHH©M JIHHHOCXH FpHFOpHH A6paMOBHHa. 

/^0 HOCJieAHHX AHeH CBOeH HCHSHH FpHTOpHH A6paMOBHH, H© CHHXaHCb 
HH C XHHCeJlOH 60He3HbI0, HH C HHHHUMH HOXpHCeHHHMH, OCXaBaHCH BepOH 

ce6e — Bce cboh BKHsneHHbie chjim oh oxAaBajixBopnecKHMHCKaHHHM hobofo, 
HenpepHBHOH pa6oxe HaA em© nepenieHHHMH npoSjieMaMH h npoAOH>Kaji 
BecxH Ha6jiiOAeHnfl c xaKOH Hce HacxoHHHBocxbio, Kan axo oh jienan b csm&u 
HaHaJie CBoen hchshh yneHoro. 

CMepxb npepsajia AeaxejibHocxb FpHropHH ASpauoBHHa. Oh ynep b pac- 
Asexe CHJi, nonniiiH hobhx xBopnecKHX saMbicjiOB, ocxbbhb HecKOHBKO Hana- 
xbix, HO H© OKOHHOHHbix paSoT. Hacxb HX ysHABJia cBex nocjie CMepxH PpH- 
ropHH ASpanoBHHa, Apyraa Hacxb Sbuia iojibko HaifeneHa h ne Morjia 6 urh 
AOBBABHa 6©3 Hero ao kohab. HcKJiiOHHxejibHO CKpoMHUH, BcerAa otoabh- 
raioiAHH c©6fl Ha BxopoH njian, HejioBeK 6ojibmoH npHHARnHanbHocxH, mhfkhh^ 

H AeJlHKaxAblH B o6paH^eHHH C OKpy^KaiOU^HMH, rOXOBUH npHHXH Ha nOMOIAb — y 

XaKHM OCXaHSTCH FpHFOpHH ASpaMOBHH B naMBXH rex, KXO HMen CHaOXb© 
paSoxaxb c hhm h hoa ero pyKOBOACXBOM. 
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A K A A M H H H A V K C C C P 

M3BECTHH KPWMOKOH ACTPOOHaHMBCKOtl OBCEPBATOPMH 

Tom XVII, 1957 r. 


HEJIArMH OEflOPOBHA niAtlH 

(HeKpoJtor) 

27 aBpycTa 1956 r. nocjie fljiHxejibHOH h onenb THHtejioH 6 ojie 3 HH CKOOTa- 
jiact cxapmaH Hay^Haa coTpyj^Hima KpuMCKoa acTpo^H 3 HHecKOH o6cepBaTO“ 
pHH IlenarHfl (DenopoBHa lUaHH, npopa6oTaBma)i b o6cepBaTopHH 6ojiee 30 Jiei. 

nejiarHH a>eflopoBHa CaHHHKOBa-IIIaHH poftHjiacb 1894 r. b cejie Ocxa- 
HHHO, ConHKaMCKoro yesfla IlepMCKOH ry6epHHH, b ceMbe KpecxbHHHHa. 

Ilocjie OKOBMaHHH cejibCKOH lUKOJiH OHa nocxynioia b rHMHaaHW b r. Cojih- 
KaMCKe, rfle yBHjiacb flo 1913 r. MaxepHaJibHoe noBOHceHHe ceMbH sacxaBKjio 
IlejiarHio (PeAopoBHy Hanaxh xpyflOByio »(H3Hb c paHHHx nex h ywe c 5-ro 
Kjiacca rBMHasHH oaa 3apa6aTHBaeT ypoKaMH aa x<h3hi> h yaeHHe. 

B 1913 r. IlenarHs (PeflopoBna nepeeawaex b nexep6ypr, tab nocTynaex 
Ba 4>«3HKO-MaTeMaxHBecKoe oxabjicbbc Bhcibhx xcescKHx (BecxyweBCKHx) 
KypcoB. 3Aecb ea chobr bphxoahxch OABOspeMeaBO ynaxhCH h paOoxaxb, 
xo ABBaa ypoHH, to nocxynaH aa xy hjih nayio BpeMeaayK) pa6oTy. Okohbhb 
B ecxyacracKiie jcypcu b 1918 r., oaa BaoBb BosBpaniaexcH aa poAaay, tab 
B eaex neAarora>[ecHyio paSoxy, caaaaaa apenoABBaxeAeM MaxeMaTHKa aaBOA- 
cKoii DiKOJiu B r. £epe3BHKH, 3axeM — b aiKoae II cTyneaa b r. Tomcko. 

B ToMCKe OHa aosBaKouajiacb c TpHropHeM A 6 paiioBHaeM UlaHBOM, 3 a 
Koxoporo BnocaeACTBHH Bumjia aaMyw b 1920 r. G xex nop, b xeaeane 35 Jiex, 
oaa 6una Bepaon cayTanaea a noMoaiHaaea b pa6oTax aaaae- 
MHKa F. A. Ulaiaa. 

B 1920 r. IleaarHH (PeAopoBaa aocxyaaex b Tomckhb yaaBopcHTex. Ho 
ywe B 1921 r. oaa ocxaBjiHex yaaBepcaxeT, b cbh3h c aepeeaAOM b HyaKOB- 
cayio o6cepBaTopHio, rae oaa aocxynaex aa pa6oxy b aaaecxBe BUHacaaTena. 

B 1925 r. coMbH lIlaBaoB aepeesacaex aa pa6oTy b CaueaacKoe oxAeaeaae 
nyjiKOBCKOH 06 c«pBaT 0 pBB, TAB BBAeTCH pa6oxa HO MOHxawy eojibiaoro pe- 
4>aeKTopa, pyKOBOAVKaa T. A. IBaaiioH. Ctbx nop antaab Henaraa OcAopoBaii 

CBH3dI^ C GhM 6H30M H 06cepBaT0pMm. 

THXcejiue roAu BORHiii h 3BaKyai(Hn, roflw, Ko^;^a F. A. llIaHH BpeMenno 
noTepflji apenne b cbash c KaxapaKTOH o6ohx rjiaa, noxpe6oBajiH ox XlejiarnH 
orpoMHoro Myacecxsa h nanpHHceHHH AymeBHHx cna. HeMajio 
cmi noi’pe6oBa/ioci» ox nee h b nepsue jubsl ro;im BoccTaiK>Bjiasm o6cepBaTo- 
pHH B CHiieHae h Hanajia cTpoHxejibcxiia hobor o6cBpBaTopHH^ KOi7|a> 

It 
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IlenarHH (PeflopoBHe nacTO npHxoflHJiocb 6HTb h HaynHUM coTpysHHKOM, fj 
H ceKpeTapeM-ManiHHHCTKOH, h HCHaMeHiUiiM noMomanKOM FpHropHH A6pa- t 

MOBnna, BpeMeHHO aHmHBmerocH HopMajiBHoro apemiH. Ho h b am roflu 
ona Bcer^a 6HJia caMHM aKXHBHHM Ha6jnoAaTeneM, crapaacb ne ynycxHTt 

HH OAHOH MHHyTtl Ha6nH)AeHHH, 1 1 

OceHbK) 1955 r. nejiarna OeAopoBHa Tfl>Kejio 3a6ojieaa. y>Ke 6ojibHOH, || 
oHa HHTaJiacb npoAOJiHcaxb HaynnyH) pa6oTy, ho BCKope, b HHBape 1956 r., i 
6HJia BHHyHCAena npeKpaxHTb ee. Tamejice rope — cMepxb rpiiropHfl A6pa- -1 
MOBHHa — yxyaniHJio ee cocxoflHHe. IlejiarHfl (PeAopoBHa nepe^KHJia rptiro- | 
pHfl A6paM0BHHa ne naAOJiro, ona CKonnajiacb aepea 23 ahh nocjie kohhhhh ^ 
r. A. inaHHa. > 

Hayanafl pa6oxa IlejiarHH OeAopoBHH pasBHBajiacb b necKOJibKHX na- ' ; 
npaBJieHHHx, B xeaeHHe 30 Jiex ona npHHHMajia yqacxHe b pa6oTax F . A. UlaHHa, ^ 
HO oAHOBpeMeHHO Bejia h Cojibinyio caMocxoaxejibHyio pa6oxy, xapaKxep 

KOxopoH onpeAeJiHJiCH ee nK)6oBbio k acxpoHOMHHecKHM Ha6jiioAeHHHM h 
H eyXOMHMOCXbK) B HX BWnOJIHeHHH. . V 1’ : 

ByAyHH ocHOBHbiM Ha6aK)AaxejieM Ha abohhom acxporpa^fe b CaMeHse, 
IlejiarHfl OeAopoBHa mhofo BHHMaHHH ox^ajia Hsy^eHino nepeMeHHBix 
3Be3A. Ek) 6hjio OTKPHXO Sojiee 150 hobhx nepeMeHHHX 3Be3ff, anaHHxejibHaH 
nacxb KoxopHx (okojio 50) 6HJia HCCJieAOBaHa h nojiy^jia OKOHaaxeJibHoe y, 
o6o3HaHeHHe. 

Ho 6ojibme Bcero chji h BpeMenn Hejiarafl (PeAopoBHa ox^ajia Ae-^y nay- 
HeHHfl MaJiHX njianex. MHorne coxhh onpeAWiesHBix xomhktx h npnSnHJKeHHWX 
nojiOHceHHH MajiHX njianex, okojio 40 oxKpuxHx eio hobwx liiajiHX naanex, 

03 Koxoptix 6oaee 10 noayaHaH oKonnaxeabHoe HanMeHOBaHHe, — xaKOB 
peayabxax ee MHoroaexHeH pa6oTi>i b 3xoh oCaacxH^ B 1949 r; HeaarHa Oe- 
AopoBHa oxKpwaa HOByio KOMexy, OKaaaBmyrocH nepnoAHHecKOH. KoMexe 
npHCBoeHO ee hmh. , 

PflA pa6ox BbinoaneH IleaarHeH a)eAopoBHOH h no sBesAHoa 4)OxoMexpHH 
H KoaopHMexpHH, B CBH80 c H3yHeHHeM HaaHHHfl H xapaKxepa noraomeHiifl 
CBexa B paaaHHHiix nacxHx dBeaAHon cncxeMH. 9 xh paSoxu xpeSoBaan Kponox- 
aHBoro onpeABJieHHH apKocxH h aboxob mhofhx xmchh sBeeAv h 6biao bu- 
HoaneHO eio c nopasnxeabHibiM xepneHHeM, HacxoHHHBOcxbio h aKKypaxHOcxbio. 

B nocaeAHHe foam IleaarHH OeAopoBHa npnHHMaaa caMoe aKXHBHoe 
ynacTHe b 6oabmoH KoaaeKXHBHOH pa6oxe no onpeAeaennio cneKTpaabHbix 
KaaccoB H ABexoB 8Be3A B noaoce Maennoro nyxn. Ona mhofo cAeaaaa no paa- 
pa6oTKe MexoAHKH nccaeAOBaHHH, Hanaaa iiaynenHe oahoh h 3 ' naoniaAOK, 

HO 6oae3Hb noMemaaa saKOHHHXb pa6oxy, yace 6aH3KyK) k aaBepuieHHK). , 

Mo)KHO OXMexHXb xaKHce necKoabKo pa6ox IleaarHH (l>«A«>poBHU no cneK- 
TpocKonHH H cneKxpo^oTOMexpHH, npeACTaBaHiomHX 3HawTOabHHH HHxepec. 

3a aKXHBHyio Mnoroaexnioio nay^iyio paSoxy IleaarHH. €>©AopoBHa 6Maa 
narpaacABHa opAonoM JleHHna n MeAanbio «3a AoSaecxHMH ^TpyA~ b BeanKon 
OxeHecxBeHHOH BOHne^; ; 

Bee roAbi CBoen paSoxw: b . GnMeHse neaariiH ®eAOpo®flas -6iiiaa .ffecHO cbh- 
aana; c KoaaeKXHBOM coxpyAHHKOB; npHiniMaH ropanee ynaexHe bo Bcex- hbk 
o^HAHaabHHXi xaK h neo^^HAHaabiiHX oSmecxBeHHHx MeponpHHXHnx. Mnoro 
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BHHMaHHH OHa y^eJIAJia HaJiaBKHBaHHK) ShTB COXpyAHHKOB, HTO B rOAH 3Ba* 
KyaAHH . H nepBBie nocjieBoeHHHe toah HMejio onenb SojiBmoe 3Har 
HeHue. 

MHorae coTpyAHttKH oScepBaiopHH c 6jiaroAapHocTbK) bchomhat, kbk b xe 
HJiH HHHe xpyAHiie MnnyxH ohh oSpamaJiHCb k IlejiarHH (DeAopoBHe h BcerAa 
HaxoAHJiH y nee noMomt h coBex. H xaKOH Ao6poH, poBHofi, Becejion is 
ocxpoyMHOH OHa H ocxanexcH y nac b naMHXH. 
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AKAflEMHH HAVK GCCP 

H 3 BECTHfl KPiJMCKOn ACTPOOHSHHECKOH OBCBPBATOPKM 

Tom XVII, 1957 r. 


K O^PE^^EJIE^^HK) 3JIEKTP0HHbIX TEMDEPAXyp 
rA30BWX TyMAHHOCTEH 

B, U, Ilpouhin 

^aexcfl KpaxKHH o63op cymecTByiomHx MexoAOB onpeAeneHiia ajieKxpoHHMx xeMnepa- 
'^yp raaoBHx xyManHocxen; BUHcneHM hx neAOcxaxKH b cjiynae npHMeneHHH k AH^^ya- 
HMM xyMaHHOcxflM. flejiaexcH nonnxKa hbexh hobub mgxoah onpeAeJieHHa Tg. B aacxHOcxH, 
OAHH H3 HHX OCHOBaH Ha HCn0JlB30BaHHH HHXBHCHBHOCXeH JIHHHH Nj 4 Ng [OIII], \ 3727 [Oil] 
H oxHOcHxeJibHoro o6HJiHfl KHCJiopoAa. TaK KaK nocjieAHee xohho HensBecxHo, xo 
axox MexoA Aaex xojibko oxHOCHxejitHHe SHaneHMa xeMnepaxyp; oAnaKO xaKHM o6pa30M 
nojiyaaexca eAHHaa a-^ih Bcex xyMaHHOcxen mnajia xeMnepaxyp. noApo6HO HccjieAyexca 
aneprexHaecKHH 6a;iaHc cbo6oahmx ajieKxpoHOB b AH^>$y3HHX xyMaHHOcxax (oahh h3 mb- 
XOAOB onpeAGJieHHH Tg). /^Jia 6Bicxporo onpeAGJiOHHa Tg npHBOAaxca cooxBexcxByiomHB 
HOMorpaMMH. AHajiorHaHtie HOMorpaMMu Aaioxca a-^h onpeAejieHHa KOAHaecxBa hohob 
Nil, on, OIII H SII B AH$$y3Hux xyMaHHOcxax no naMepennuM unxencnsnocxaM hx 
JIHHHH H naHAennoH Tg. FpySo OAenHBaexca HOHHaauna KHCAopoAa, aaoxa h cepw b AH$^)y3' 
Hux xyMannocxax, HccjieAyexca 3aBHCHM0cxb nojinon oxnocHxenbnoH naxencHnnocxH scex 

aanpeinennux jihhhh —j~ (xag — HnxencHBHOCxt boaopoahoh jihhhh H,^) ox xeMnepaxypti 

H HOHHaauHH xyMannocxH. IToKasano, nxo c yAaJienneM ox B036ya{AaiomeM SBesAti KHnexH- 
aecKaa xeMnepaxypa xyMannocxH AOJiacna naAaxB. Mcnojitaya HMeK)^^Heca b JiHxepaxype 
Aannbie naGjiioAeHHH h mgxoa, onHcannuii b § 4, o6HapyH(eHO, nxo xanoe naAGHHe xeMnepa- 
xypw AeiicxBHxejibHO HMeex Mecxo. KpoMe najiynenHa xyMannocxH b aanpemennux jihhhhx 
( no-BHAHMOMy, rjiaBHMM o6pa30M B jiHHHax [Sill]) yKasanti Apyrne B03M03KHMe npHannw 
naAGHHa a.ieKxponnoH xeMnepaxypH xyMannocxH c yAajienneM ox anesAH. TaaBHaa h3 hhx ~ 
^o^AO^^eHHe paAHaAHH BoaSyacAaromen anesAw b AaJienoM yjibxpa^nojiexe. IIocAeAHHH 
MexanHSM, ecjiH on onaacexca cymecxHennuM, mojkgx hmcxl anaaenne A*fia Hayaenna xon- 
KOH cocxaBJiaiomeH MeHcasesAHOH nHJiH. 

A DETERMINATION OF THE ELECTRON TEMPERATURES OF DIFFUSE 
GASEOUS NEBULAE, by V. I. Pronik, — - A short discussion of the existing methods 
of determining the electron pressure (Tg) of gaseous nebulae is given with an attempt to 
find new methods of determining Tg. One of these is based on the use of the intensity of the 
lines Ni4- Ng [OIII], X 3727 [Oil] and the relative abundance of oxygen. As the latter is 
not known exactly, this method gives only the relative values of temperature. However 
in this case a unified scale of temperature for all the nebulae may be derived. The energy 
balance of free electrons in diffuse nebulae (another method for determining Tg) is exami- 
ned in details. For a quick determination oi Tg nomograms are given. Nomograms are also 
given for determining the number of ions of Nil, Oil, OIII and SII in diffuse nebulae as 
based on the measured intensities of their lines and the derived Tg. A rough estimation of 
the ionization of oxygen, nitrogen and sulphur in diffuse nebulae is made. The dependence 

of the full relative intensities of all the forbidden lines (where is the intensity of 
the hydrogen line H^ on the temperature and ionization of the nebulae is investigated. 
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It is shown that with increasing distance from the exciting star, tlie of the nebula 
should decrease. By using available observational data and the method described in§ 4, 
it was found that such a decrease really exsists. Besides the emission of the nebula in 
forbidden lines (evidently mainly in the lines [Sill]), other possible reasons for the 
decrease of electron temperature of the nebula with increasing distance from the star are 
given, the main reason being the absorption of the radiation of the exciting star in the 
far ultraviolet. The latter mechanism could be important for examining of interstellar dust. 

BBEJ^EHHE 

OcHOBHHM napaMexpoM, xapaKxepnayiomHM ^naanecKHe ycjiOBHH b ra- 
30BUX xyMaHHOCTflx, HBjifieTCfl 3jieKTpoHHaB xeMnepaxypa T^. SjieKTpoHHaa 
KOHIteHTpaUHH, XHMHMeCKHH COCXaB, COCTOflHHe HOHHSaitHH XyMaHHOCTH 
H T. n. Moryx Chtb jierKO naHAeHH h 3 Ha6jiioAeHHH, ecjin HanecxHO aHaneHue 
T,. BojibmHHCTBo HMeiomHxcH paSoT no onpeAejiOHHio Tg[l — 7] nocsameHM 
rjiaBHHM oSpaaoM njiaHexapniiiM xyMaHHOCTHM (cornacno nocjieAHHM ahhebim, 
xeMnepaxypa hx naxoAnxcn b npeAejiax ox 8000 ao 25000°). AH$$y3HHx 
xyMannocxen npanexo cnnxaxb pasHon 1(X)00°, x. e. cpeAHen xeMnepaxype 
oSjiacxeH HII, xoxh h nensBecxHO, b KaKon cxenenn o6jiacxb HII mowho 
CHH xaxb AH^^iysHOH xyMaHHOcxbK), HJiH Hao6opox. TaKoe anaHenne no- 
jiynennoe hhcto xeopexHHecKH [8, 9], BepoHxno neAajieKO ox AencxBHxeJibnoro, 
H ajih HeKOxopMx AeJicH 3xa oiteHKa Bnojine Aocxaxonna. pnAa Apyrnx 
pa6ox, peayjibxaxH KoxopHx b snaHHxejibHon cxenenn aaBncnx ox npanaxon 
T^y HceJiaxejibHo hmoxb 6ojiee xoHHoe anaHenne ajieKxponnoH xeMnepaxypu. 
K xaKHM pa6oxaM mojkho oxnecxH onpeAejienne xHMH^ecKoro cocxasa AH$$y3- 
HMX xyMannocxen, nccneAOBaHHH KOHAencaitHH axoMOB n o6pa30BaHHH nbuin 
B o6jiacxflx HI H HII, HOHH3au;HOHHoro pasnoBecnH MeH<3Be3AHoro BOAopoAa, 
MexajiJiHHecKHx axoMOB, aapnAa XBepAMx nbuinnoK n x. n. KpoMe xoro, npn- 
BeAennoe Bbime anaHenne am o6nacxeH HII BHHHCjieno b npeAnonoHcennH 
CJieAyiomero cxaHAapxHoro cocxasa axnx oSjiacxen ”^-=10^^*^; — 10“^, 

tip tip 

FA© ripy fip H n, — cooxBexcxBenno hhcjio nwJinnoK, npoxonoB n hohob, H3jiy- 
naiomHX aanpeutenHbie jihhhh, b cAHnnite o6'beMa. Oahuko >Ke nsBecxHO [29], 
Mxo AH$$y3HHe xyMannocxH HMerox b cBoeM cocxase nujib b cumhx pasHMX 
KOHAenxpaitnHX, nxo, sepoaxHo, ne Montex ne cKasaxbcn na Bejinanne 
HoaxoMy nnxepecHO cpaBnnxb Men^Ay co6oh xeMnepaxypy, HaojnoAaeMyio 
B paanux xyMannocxflx, 

Me>KAy xeM, nojiynenne na naojiioAeHHH snauennH a-ih AW$$y3Hbix xy- 
Mannocxen cBnaano co anaHHxeJibnwMn xpyAHOCXHMn. FjiaBHue na nnx — 
onenb nnaKan noBepxHocxnan npKocxb n oxcyxcxBne mgxoaob onpeAGnenna 
Tg. HoaxH Bce MexoAH onpeAenenna xeMnepaxyp njianexapHHx xyMannocxen 
nenpnroAHH A*aa An^^^yanHx xyMannocxen, no3xoMy aanacxyio anxopH orpa- 
nnHHBaioxcfl xeM, axo aaAaiox ajih necKOJibKO paajinnnbix ananennH n naat- 
AbiH cjiynan nayqaiox oxAejitno [10]. 

HocKOJibKy KnnexHHecKaa anepma ajieKxpona, oGpaayiouteroca b peayjib- 
xaxe ^oxononnaaitHH, aaBncnxox aneprnn nonnayiontero KBanxa, xd npn Bcex 
nponnx paBHHx ycjiOBnax AOJiHcna cymecxBOBaxb xecnaa cnaab c najiy- 
nenneM BoaSyjKAaionteH aBeaAbi 3a JianManoBCKHM npeAejioM. K cojaanennio, 
3X0 najiyaenne Majio nayneno, ao chx nop npnnjjxo ero canxaxb nJiannoBCKHM 
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c TeMnepaxypoH, paBHOH 3$$eKTHBH0H xeMnepaiype SBesAu, xoxh Hex hh- 
KaKoro coMHeHHH B HenpaBHjiBHocxH xaKoro npeAnojioHceHHfl. KaK noKaaaJi 
Cbhhtc [ 11], HApa njianexapHHX xyMaHHOcxen, nanpHMep, b axon oSabcxh 
cneKxpa (X ^ 912 A) Moryx HMexb HHxencHBHHe aMHCCHOHHue jihhhh; snyxpH 

CaMOH xyMaHHOCXH BOSHHKaex 3MHCCHOHHaH JIHHHH peSOHaHCHaH JIHHHH 

X 303 Hell H AP* XapaKxep axoro hojih paAnaAHH coBepmenno HensBecxen. 
B cjiynae xyMannocxen co cpaBHHxejibHO mbjihmh hjioxhocxhmh 

(ox HecKOJiBKHX COX AO AOCflXKa axoMOB b 1 CM®) xaKHX HeonpeAejieHHOCxeH 

MeHBnie. Hx B036y)KAaK)x oxHocHxejibHo xojioahmc bbbsjiu (xnna 05 — BO, 
HHorAa Oe5), ajih Koxopux HMeexcn cneKxpajibHoe pacnpeAejienHe H3Jiy- 
HeHHH 3 a npeACJioM cepHH JlaHMana, nojiynenHoe npn pacnexe MOAejieH axHX 


BHHHCJieHHoe B [12, 13] pacnpeAeJieHHe HSJiyHeHHH paHHHx SBesA b AaJle- 
KOM yjibxpa(J)HOJiexe Aaex bosmobkhocxi* paccHHxaxb cpeAHioK) aneprHK) 3JieK- 
xpoHa, o6pa30BaBmerocfl b peayjiBxaxe ^oxoHOHHaaAHH axoMOB BOAOpOAa h 
rejiHfl B 30 Hax HII, Hell, h, hcxoah h 3 aneprexHHecKoro 6aJiaHca ajih cbo- 
6oahhx ajieKxpoHOB, hbhxh 3JieKxpoHHyio xeMnepaxypy axHx o6jiacxeH. 

HnorAa, nanpHMep, npn cpaBHeHHH necKOJiBKHx xyMaHHOCxen, mohcho 
3Haxi> He a6cojiK)xHHe aHaneHHH a xoxh 6 ijI oxHOCHxeJiBHue, ho nojiynen- 
HHe oahhm h xeM nee mcxoaom, x. e. Heo6xoAHMo hmoxb Kanyio-xo niKajiy 
xeMnepaxyp. 9xo hobbojihx npocjieAHXb HSMeHeHHe T^b npeAeJiax oahoh xyMan- 
HoexH, nanpHMep, c paccxoHHHeM ox B036yHCAaK)meH 3Be3AH. B § 4 hhctoh- 
men pa6oxH onneaHO, KaK MOHcex 6 hxi> nojiynena xaKan mKajia xeMnepaxyp- 
^jiH onpeAGJieHHH sjieKxpoHHOH xeMnepaxypH b Haexonmee BpeMH cyme- 
CXByeX HeCKOJIBKO MOXOAOB. OaHH H 3 HHX OCHOBaHBI Ha HCnOJIbSOBaHHH HH- 
xeHCHBHocxeH aanpemeHHHx jihhhh, cooxBexcxByiomHX neSyjinpHHM nepe- 
xoAaM 2 H nepexoAaM xnna nojinpHUX chhhhh ^ hohob 

OIII H Nil; Apyrne hcxoahx h 3 cyMMapnoH HHxencHBHocxH Bcex aanpemen- 
HHX JIHHHH HO OXHOHieHHIO K HHXeHCHBHOCXH BOAOpOAHOH JIHHHH Hp (mOXOA 

aneprexHHecKoro 6ajiaHca). OjieKxpoHHyio xeMnepaxypy Tg mohcho onpeAe- 
jiHXb xaKHce, HCXOAH H3 pacnpeAOJieHHH hhxohchbhocxh 3a npeAenoM cepHH 
EaJibMepa, hjih ho BeJiHHHHe SajiBMepoBCKoro CKanna, eenn xaKOBon Ha6jiK)- 
AaexcH. K coHcajieHHio, Jiynmne h3 3xhx moxoaob Hejib3H npHMeHHXb k AH$$y3- 

HblM XyMaHHOCXHM. 

§ 1. OnPEJIEJIEHHE Te HO HHTEHCHBHOCTHM 
SAnPEmEHHWX JIHHHB PASHbIX HOHOB 

Hame Bcero a^h onpeAOJiOHHH sjieKxpOHHHX xeMnepaxyp njianexapHHx 
xyMaHHOCxeH HcnojibayexcH MexoA oiHonieHHH HHxencHBHOcxeH jihhhh 
X 4363 A H Nj+Ng HOHa OIII [14]. Ecjih aanneaxb ypaBHenne cxaxHCxnne- 
CKoro paBHOBecHH AJiH BepxHHx AByx ypOBHeH (mh o6o3HaHHM HX nepea 

2 H 3) H HCKJIIOHHXb H3 HHX — HHCJIO aXOMOB B OCHOBHOM COCXOHHHH (ypO“ 

BBHb 1), xo AJiK oxHomeHHH HaceJiCHHocxeH ypoBHen 2 h 3 nojiynHM [1]: 

^3 g— f L r 1 \ 

<^2 I ^21^ Qi^^NeC I 


-^32 “h -^31 “3 I ^^ 32 ^ _\_ ^ 32 ^ 3 ^"^ 

Q3I * meC ^ ^210 
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r^e 


Xl 3 — Xl 2 
kTe 


8.54 » 10-8 
7’V2 


' Q„. 1 


'31 


npH 3 T 0 M HHCjio nepexo^oB h 3 HHHCHero ypoBHfl A na BepxHHH ypoBeHb B 
B peayjibTaie ajieKxpoHHoro yAapa BBipawdeTca $opMyjioH [ 2 ]: 


g,^^=8.54.10-> 


NaN, - 



( 1 . 2 ) 


3Aecb (1)^ = 1 — cxaTHCTHaecKHH bcc nwHCHero ypoBHH, 7V^ — ero na- 

cejieHHocxb, — ajieKxpoHHaa njioxHocxb, — BepoaxHocxn cnoHxanHwx 
nepexoAOB, — noxenAHaa B036yacAeHHfl ypoBHH B oxnocMxeJibHo A. 
Atomhlih napaMexp BuaHCJiaexcH MexoAaMH KBaHxoBOH MexaHHKn. Oh 

cBHsaH c 9 $$eKXHBHHM HonepeHHMM ceaeHHeM ajieKxpoHHoro BoadyHCAeHHa 
Qa^b cooxHomeHHeM 


_ / 2,’Kmv \2 0) . 

fTj 


( 1 . 3 ) 


a noAHHHaexca xeopeMe ccxpaHenna 


rfle / — asBMyTajiBHoe KBaHTOBoe hhcjio, a cyMMHpoBaHne npoHSBOflHTCH 
no BCeM ypOBHHM OCHOBHOH KOH$HrypaitHH. IIOACTaBHB B ( 1 , 1 ) qnCJieHHLie 
, BHaHeHBfl aTOMHHX napaneTpoB fljw OIII (sflecb n b flajibHenmeM 2 bsatu 
^ no CHTOHy[ 15 ] n ^ no rapcxanry [ 16 ]), nonyHiiM fljin OTHoraennH nnieH- 
CHBHOCTen jinBHH Nj Nj n 4363 sHpawenna : 

' j 14300 

' -^. = 8 . 85.10 4 - 0 . 86 . ( 1 , 4 ) 

^4363 V * / 


! OxcyxcTBHe ajiena c MHOJKaxeaeM o 6 x>acHaexcH xeM, axo yAapH bxo- 
poro poAa HecymecxBeHHH ajih njioxHocxen ^ 10 ®. 

AnaaoriiaHoe ypaBHenae noAyaaexca ii AJia oxHomeHaa ahhuh \\ 6548 -f 
+ 6584 H X 5755 [Nil] — OAHaatAH HonnsoBaHHoro aaoxa: 


10900 

1 65^484-6584 ^ II.4 . IQ 4. 1.1. (1^5) 

■* 5755 

BpeMa HOHa oil B BoaSyacAGHHOM cocxoaHHH 3/2 cpasHHxeabHo 

; BejiHKO (1.3 • 10^ CGK.) H yAapH Bxoporo poAa, Boo 6 m;e roBopa, Moryx 6uTh 
j cymecxBeHHHMH. IloaxoMy HaHAennoe no ^opMyae (1, 1) oxHomenne HHxen- 
CHBHOCxeH He 6 yaapHbix hhhhh h anHnn xnna nojiapHHx chhhhh a^ih Hona Oil 
A KpoMe aaBHCHx eme h ox aaeKxpoHHOH KOHAenxpaAHH 


/3727 34.2 * 10 

-^7330+7319 


8560 


+ 3.8 


0.6 


A. 


J’Va 


- 3.8 


2 H 3 B, KpwMCK. oCcepBar., tom XVII i7 


( 1 . 6 ) 
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OAHaKo, KaK bhaho h 3 ypaBHeHHfl ( 1 , 6 ), Aa>Ke npa aHaneHHH ko- ^ 

TOpoe HBJIfleXCH MaKCHMaJIBHHM A^H AH$$y 3 HMX TyMaHHOCXeH, 3 Xa aaBHCH- , 

MocxB oHeHb cjiaSafl. | 

J],ajiee, nocKOJiBKy HHxeHCHBHOcxH jihhhh XX 6716 h 6730 [SII] b cneKx- i 
pax AH(|)$y 3 HHx xyMaHHOcxeH aHaHHxejiBHti, to npeACTaBaflex HeKoxopHH » 

HHxepec (c TOHKH 3 peHHfl MexoAa onpeAGJieHHH aHaJiorn^Hoe ypaBHeHne 
AJIH OTHOmeHHfl HHXeHCHBHOCXeH JIHHHH XX 6716 + 6730 H X 10400 HOHa [SII]. ^ 

6090 || 

-^6716+6730 - 10 ^ +10.9 (1,7) *‘i 

^10400 0.6 -^+1.8 t 

EcJIH, XaKHM o6pa30M, H3BeCTHO H3 HaSaiOAeHHH OTHCHHeHHe HHXeHCHBHO- 
CXeH COOTBeXCTByiOmHX JIHHHH, TO HO OAHOMy (hJIH OAHOSpeMCHHO HO HOCKOJIb- 
KHM) H3 HpHBeA©HHHX BUme ypaBHeHHH ( 1 , 4 ) — ( 1 , 7 ) MOHCeX 6liITb SHHHCJieHO 
3HaHeHHe 0 bo 3 mo>khocth npHMeHeHHH 3 thx ypaBHeHHH ahh onpeAeJie- 
HMfl AH(|)$y3Hiiix xyMaHHocxen 6yAeT cKaaaHo HHjKe. 

MoJKHO HOJiyHHTb pHA APY^HX ypaBHeHHH, CBHBHBaiOniiHX 3JieKTpOHHyiO ^ 
xeMnepaxypy h hjiothoctb. CoBMecxHoe pemeHHe hx asst sHaHCHHa h 
Oaho M 3 xaKHX ypaBHeHHH, npeAJioJKGHHoe Ghtohom[ 3], ocHOBano na tom 
npCAHOJIOJKeHHH, HTO HOCKOJIbKy nOXeHAHaJIH HOHHSaAHH 01 H NI npH6jIH- 
BHxejibHO oAHHaKOBbi, aoji^ho HMexb MecTo cjieAyiomee paBCHCiBo: 

^i(Qii) (1 8) . 

iVi(NI)~ iVi(NII) ’ V » / 


TAO /Vi — HHCJIO aXOMOB B OCHOBHOM COCXOflHHH A^HHoro HOHa. BbipajKafl 
Hepe 3 HHxeHCHBHOCTH aanpemeHHHX jihhhh ho (J)opMyjie 




: 8.54 • Av 


A->B 


BMecxo (1,8) nojiyaaeTca: 


2.16 


■^NI ■ ^OII 


(1+0.1®) 


rue 


a; = 10-4 4^, a 

t ^ 


(1,9) 


( 1 , 10 ) 


AHajiornHHBie ypaBHeHHH Moryx Shtb noHynenbi Ha ochobo pHA& Apyrnx 
npeAnoAO>KeHHJtt, noAoSaux ( 1 ,&), HaapaMep [ 17 ]: 


_N{SU) 
iV(0) “ iV(S) 


HJIH 


7V(OIII> iY( Nelll) 

N{0} 7V(Ne) 


( 1 , 11 ) 


OAHaKO BCe OHH HBJIHIOXCH JIHHIb TpySblM npH6jIHJKeHHeM; HX HeJIb3H XOTb 
cKOAbKo-HHSyAb o6ocHOBaTb, xaK KaK HeH3BecxHbi nojie paAHau;HH BnyxpH 
xyMaHHOCxH, a xaKHce K03<j^$HHHeHXH norjiomeHHH pasHMX hohob, hxo He Aaex 
bo 3 Mo>khocxh xeopexHHecKH paccwTaTb HOHHaaaHio xaKHX ajieMenxoB, KaK 
cepa, a30T, KHCJiopoA, neoH h Ap» 
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PaccMOTpHM Tenepb 3 th ypaBHeHHH c tohkh speHHH bosmohchocth npa- 
MeHeHHH HX K flH$4)y3HHM TyMaHHOCTHM. IIpejKfle Bcero Heo6xoA«Mo OTMenrrb, 
HTO sjieKTpoHHtie TOMnepaTypu An(|)$y3Hux TyMaHHocxea 3HaHHTent>HO MCHbrne 
xeMnepaxyp njiaHexapHHX xyMaHHOcxea, a xaK kbk noxenpHa^xu BoaeywpeHHH 
ypoBHen, iiepexo;^ h 3 Koxoptix b HHHCHee cocTOHHne flaex jihhhh miia nojiHp- 
HWX CHHHHH, CpaBHHTeJIBHO BHCOKH, TO HHCJIO BOaSyjKffeHHH 3THX ypOBHefi 

HesHaHHxejibHO. B peayntxaxe MHorne h 3 xaKHx jihhhh aojihihu 6 hxl oneHb 
cjiaSuMH. Ecjih k xoMy Hte hhcjio hohob flaHHoro copxa Majio (cKawein, H3-3a 
HOHHsapHH), xo 3XH JIHHHH coBCBM HB 6yflyx Ha6jiK»flaeMH. 9x0, npewAB Bcero, 
OXHOCHXCH K JIHHHH >. 4363 [OIII]. IIOMHMO XOFO, HXO HOXCHAHaJI B036y5KAeHHH 
axoro ypoBHH oneHi. bhcokhh, hhcjio hohob OIII b AH^yanux xyMaHHOcxHx 
Majio. IIoaxoMy ypaBHCHHe (1, 4), 6yAyHH ochobhum moxoaom onpeAejieHHH T, 
nnaHBxapHMX xyManHocxeii, cxbhobhxch HenpneMjieMbiM ajih AH$$y3HHX xy- 
MaHHocxen. Bojiee hoaxoahiahm b 3 xom oxHomeHHH abjihcxch ypaBBCHHe (1, 5). 
JIhhhh aaoxa XX 6584 h 6548 [Nil] — oahh h 3 caMwx chjibhhx sanpeipenHux 
JIHHHH, HaSjiioAaeMHX b cneKxpax AH$$y3HHX xyMaHHOcxen (HHxeHCHBHOcxi. 
HX B HecKojibKo pa3 6ojibme HHxeHCHBHOcxH jihhhh H^), IIoxeHpHaji B036y- 
JKAeHHH caMoro BepxHero ypoBHH paBeH4 3 b (hh 1.5 3 b MeHbine, tom ajih OIII). 
no (])opMyjie (1, 5) MOJKHO noACHHxaxb, hxo npn Ha6jiioAaeMHx hhxbhchbhocxhx 
jihhhh XX 6584—48 n 7, ~ 10* HHxeHCHBHocxb jihhhh X 5755 6yAex co- 
cxaBJiflxb HecKOJibKO AecHXHx hhxbhchbhocxh jihhhh H., hxo, BooSme roBopa, 
MOJKOT 6 htI> H3MepeHO *. 

ApyrHM HeaaBHCHMbiM mcxoaom onpeAejieHHH T, AH#$y3Hux xyMaHHOcxeii 
MOHiei cjiywHXb ypaBHenne (1, 6 ). Xoxh noxeniiHaa BoafiyjKAeHHH ypoBna 
HOHa on paBHHBXCH 4 3B, JIHHHH X 7325 A B 6jIHJKHeH HH$paKpaCHOH oSjiaCXH 
cneKxpa AOJiWHa Sbixb saMexna. Hpn T, ~ 10* h TV, ~ 100 HHxencHBHocxb 
ee 6yAex b 10 paa MeHbine hhxbhchbhocxh X 3727, x. e. ~ 0.2— 0.3 I 

nxo Kacaexcfl jihhhh X 10400 [SII], xo, necMcxpa Ha xo, hxo noxenpHaji 
B036yWAeHHH ypOBHH *P CpaBHHXeJIbHO HeSoJIblHOH (3 3 b), HHXeHCHBHOCXb ee 
6yAex HeanaiHxejibHa b ochobhom H3-3a xoro, hio hohob SII b A^^ysHbix 
XyMaHHOCTHX OTOHb MaJIO (oCHOBHaH CiaAHH HOHHaapHH cepu, HO-BBfAHMOHy, 
sill; CM. § 3). JJ^pyrm moxoah onpeAejieHHH T„ HcnojibsyioiAHe pacnpeAejie- 
HHe HHxeHCHBHOcxH 3a SajibMepoBCKHM npeAejioM hah BeaHHHHy 6aAbMepoB- 
cKoro cKaHKa, coBepmeHHo He npHroAHH ajih AH$$y3Hbpc xyMaHHocxen 
(KpOMe XyM^HHOCXH OpHOHa). 


§ 2. OnPE^HEJlEHHE T. HO OTHOmEHHK) CyMMAPHOB 
SAnPEIBEHHblX JIHHHB K HHTEHCHBHOCTH 


HHTEHCHBHOeTH 

JIBHBH 


B ocHOBe MexoAa abhchx aaKOH coxpaHeHHH aneprHH aah CBo6oAHbix Bjien- 
xpoHOB: KOAHHecxBo BHeprHH, noHynaeMoe aneKxpoHaMH b eAHHHpe oSteMa 
3a eAHHHpy BpeMenn, aoawho paBHHXbCH KOAHiecxBy aneprHH, xepHeMoii 
HMH B eflHHHi^e o6T>eMa 3a efl0HHu;y BpeMeaH. 


* noBepxHocTHaa HpKocxb flH#y3Hux TyMaHHOCTeii oieab Majia, noaroMy MHorae 
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riepBOHaqanbHO 3 Tot Mexos 6Hn npeAHOHteH B. B. Co6oAeBHM [5] J 

onpeAeneHHH ajieKxpoHHWx xeMnepaxyp njiaHexapHMX xyMaHHOCxen. JI. Ghh- j 

uep [8, 9, 181 pasBHJi ero fljia onpeflejieHHH T, MeHcaBeaflHoro raaa (o6na- ^ 

cxBH HI H HII). HecKOJibKO B apyroH (J)opMe, BeKKep, MenaeJi H Annep [19], j 

a aaxeM AjiJiep [6] npHMGHHnH axox mgxoa a^h BtiHHCJieHHH T, ajienxpoH- ^ 
Horo rasa Kan (|)yHKAHH xeMnepaxypH HSJiyqeHHH BoaSyjKAaromeH asesAH. J 
Ohh hcxoahjih h 3 ypaBHeHHa coxpaHeHHH SHeprHH b KOHXHHyyMC. J] 

HpHHAHn MeiOAa BeaAe oahh h xot we: paccMaxpHBaioxcH Bce BoaMOWHHe i\ 
npoAeccH, npn Koxopax aaeKxpoHH npHoCpexarox KHHeiHaecKyio aneprEio 

(b OCHOBHOM 3X0 $OXOHOHH 3 aAHH BOAOpOAa), H npOAeCCH, npH KOXOpHX ^ 

OHH xepHiox ee (peKOM6HHaAHH, B036y>KAeHHe 3a^pe^^eHHHX ypoBneH, cbo- ; 

6oAHO-CBo6oAHHe nepexoAH h aP-)- 06 o 3 HaAHB G npHoCpexaeMyio aneKxpo- ; 
HaMH KHHexHHecKyK) 3HeprHio, a L — xepHeMyio hmh, cocxasHHeM ypaBHe- . 
HHe BHeprexHHecKoro 6ajiaHca 

G=L. (2.1) ^ 


Ecjih HMeroxcfl Bce AanHue (sHeprHH HOHHayromero KBaaia, cyMMapnaH HHxen- ^ 
CHBHOCXb SanpemeHHBlX JIHHHH OIHOCHXejlbHO JIHHHH » CXeneHb 

HOHHsaAHH BOAopoAa ^ h aP-), to aecb npopecc onpeAeaennH xeMnepaxypu 
3aKHK)Haexcfl b noA6ope xaKoro SHaaeHHH T„ npn KOXopoM paBenciBO (2, 1) 
HMeno 6u Mecxo. 

HeAOCxaxKOM MexoAa flBAaexcH xo, axo nonyaenHaa thkhm oopaaoM J, 
b 3 HaaHxejibHOH cieneHH aaBHCHX ox xapaKxepa najiyaenHa SBesAH b AaaeKOM 
yHbxpa^Honexe, Koxopoe AaneKO ae BcerAa HSBecxHo (oco6eHHO ajih 3Be3A 
THna WR H Apyrnx sbosa c sMHCcnoHHbiMH jihhhhmh). HoaxoMy b xhkhx cjiy- 
aaax noneano pemaxb o6paxHyio aaAaay: no H 3 BeciHOH HafiAOBHOH Ka- 

KHM-HH6yAb ApyrHM cnoco6oM, H HaeaioAaeMOH^^ cYfl^Tb o6 HSJiyaeHHH -'j 

3 Be 3 AH 3a JiaHMaHOBCKHM cKaaKOM. HnorAa xhkhm chocoSom mohcho npose- 
pHXb npaBHHbHOCTb OTOHCAeCXBJieHHH HeKOxopux 3Be3A C B036yHtAaiomHMH 
oSieKxaMH HHH, ecjiH xaKOBHe ne o6HapyHceHH, cyAHTb o xom, HBiiaexcH ah 
cBeaenne xyMaHHOCxH xennoBHM hah oho KaKoro-xo Apyroro npoHCxow- 

AeHHfl. f, 

npewAO cocxaBAHXb ypaBHenne 6aAaHca, paccMOipHM noApoD- 

nee MexannaMH narpenaHHa h oxAawAeHHH aaeKxpoHHoro raaa lyMAH- 
HOCXH. 

A. Harp eB a HHe. TAaBittiM HCxoaHHKOM aaeprHH aAenxpoHOB 
HBAHIOXCH BHCOKOaaCXOXHHe KBaHIU 3Be3AH (X < 912 A), KOIOpue, HOHH3H- 
pya BOAopoA (a b sonax Hell xaKwe h reAHH), coo6maH)x (|)0i0H0HH30BaHH0My 
aABKxpoHy 3 HaaHxeAbHyK) aacxb cBoen aneprHH. EcxecxBeHHO, axo cpeAnaa ^ 
aneprHH xaKHX aAeKxpoHOB saBHCHX ox cpeAnen aneprHH HOHHayromnx KBaH- 
xoB, a HOCAeAHHH - ox pacnpeAeAeHHH naAyaeHHH 3Be3AH b AanenoM yAbxpa- ■ 
^Honexe. Ecah canxaxb axo H3AyaeHHe HAanKOBCKHM c xeMnepaxypoH, paBHOH s 
HOBepxHOCXHOH xeMnepaxype 3Be3AH, to cpeAnaa aneprHa aAeKxpona, oopa- 
3yK)^^e^ocfl b pesyjibTaxe ^OTOHonnaai^HH, paBna: 
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Vj 

f d'i 

^ = - v/° H. (2,2) 

r rfv 

J Av — 1 ) 

■''o 

r^e BepxHHH npe^eji HHTerpnpoBaHHfl ajih bohh Hell cooTBexcTByeT X 228 A, 
ffJIH 30 HM HU — X 504 A (jiaHMaHOBCKHH CKa^OK flJIH Hel), 



1. MoHoxpoMHTH^ecKHH HOTOK HsayqeHHH c noBepxHOCTH snesjifi!, no- 
jiyHeHHUH npH pacnexe moabjih axMoc^epu ssesAHi 05 (cnjiomHaH jihhhh). 
IlyHKTHp — noTOK H3JiyHeHHfl a6co;iH)THO-HepHoro xejia npn r= 44600°, 


0«HaKO, KaK noKaaanH pacHem AHAepxHJi [12, 131, HSJiyHeHHe aBesAu 3a 
JiaHMaHOBCKHM CKaHKOM a^JIBKO He COOTBexCTByeT H3JiyHeHHK) HepHOrO TeJia. 
Ha $Hr. 1 H 2 npHBeAGHH rpa$HKH MOHoxpoMaiHHecKoro noTOKa HaHyneHHH 
^ c noBepxHocTH SBesAH cneKTpajibHoro KJiacca 05 h 09.5, BSHTHe h 3 ee pa6oTH. 

CpaBHeHHH Ha 3THX JKO pHCyHKaX H3o6pa)KeHM HJiaHKOBCKHe KpHBUe 
c 7^0= 44600° (ajih 3Be3AM 05) nT^ = 36800° (ajih 3Be3AH 09.5). Ecjih b ajihh- 
HOBOHHOBOH H BHAHMOH o6AacTHx cneKxpa corjiacHB xopomee, to b yAbTpa- 
^HOJieTOBOH HacTH cHeKxpa H3JiyHeHHe SBesAw chjibho HcnaiKeHo CKaHKaMH 
3a npeAeJiaMH cepHH; ajih SBesAH 05 HMeexca SoAbmoH h36uxok HaAyneHHfl 
B HHxepBaAe XX 504 — 228 A. 
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IIjIOTHOCTb H 3 JiyHeHHfl Ha nOBepXHOCTH 3Be3AH 05 MOJKHO npeACTaBHTb 
cjiGAyiomeH ^yHKAHen ot v: 

p,(iv = 2.81 504A<X<912A, j 

p,dv = 1.33.10-i»(-^y'''rfv-^^, 228A<X<504A, 

rfle HHASKCH 0, 1, 2 npn v cooTBeicTByroT cKa'iKaM npH XX912 A, 504 A h 228 A. 

CpeAHflfl 3HeprHfl $OTOHOHH 30 BaHHOrO 3JieKTpOHa B 30He HII (ciOAa AOXOAHT 
TOJiBKo H3jiyHeHHe c X>504 A) paBHflexca: 


£H(HII) = /^Vo 


-o;v, 

x^dx 


J x^dx 

' 1 


:6.3 • 10“^^ apr. 


(2,4) 


SnaaoK H y s yKaabiBaeT, hto ajieKipOHbi oSpaaoBajiHCB npn (|)otohohh- 
aaAHH BOAopofla. 

B 30 He Hell, homhmo BOAopoAa, hctohhhkom ajieKTpoHOB cjiyacHT 
TaK>Ke H rejiHH. Oh noHiiayeTCfl iiajiyneHireM c XX 504 — 228 A. 9 to nee 



Onr. 2. MoHOxpOMaiHHecKHH noxoK HSJiy’ieHHH c noBepx> 

HOCTH 3Be3AH, nojiyHeHHUH npH pacHexe MOAeaH axMoc^pu 
3Be3AH 09.5 (cnaofflHaH anHHa). IlyHKXHp — noxoK H3Jiyae- 
HHH AJifl a6conioxHO-HepHoro xejia npH 7"= 36800°. 

HBjiyHeHiie HOHnayex h BOAopoA, a nockoJiBKy noxeHmiaji HOHHsauiiH no* 
cneAHero nonxn b aba paaa MeHbme, neMy Hel, to aneKxpoHH, o6pa3yK)- 
msiecfl npn ^oxoHOHHaanHH BOAopoAa 3 xhm H 3JiyHeHaeM, SyAyx oSjiaAaxb 
SHaHHxejiBHo 6oAbffleH BHeprneH, hcm ajieKxpoHH, noHBJiHioiiiiHecfl npn 
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iioHH 3 aB(ii 0 BOAopo^a B 30 He HIL B peayjibxaTe, cpeAHflH aHeprna 4 >oto« 
HOHH 30 BaHHoro aneKxpoHa b 30 He Hell 6 yAeT Bume, 0eM b aone HIL 
AHajiorwHHO ( 2 , 4 ), ajih 3ohm Hell nojiyTOM: 


eHe{HeII) = 


sh (Hell) = /iVj 


J x^-^^dx 


jf x^-^^dx 


i ^5.3 

J ^ 


dx 
i 


Vi/Vj 

J x^-^^dx 

1 


Avj = 6.3 • 10 “^- apr, 


= 23.2-10-12 apr. 


(2,5) 


( 2 , 6 ) 


Bhhchrm, KaKHH flOJiH KBaHTOB c X 504 A noraomaeTCH renaeM, 
a KaKaa BOflopoflOM. ^jih aToro cpaBHaM onTHHecKae Toaipa, coaflaBaeMwe 
HeaTpaabHBiMa aTOMama He a H fljia BajiyaeaBH b axax aacioTax. Ko3$- 
^apaoHT norjiomeHaa Boflopofla aa npeflejioM cepaa .llaaMaHa paBea; 

x,rfv = 6 . 3 - 10-18 

fljiH Hel y npeflejia cepaa X 504 A Koa^^apaeax x = 7.4 • 10 “i 8 ; Baanane 
OH naAaex mcajighho c yBejiHqeHHeM nacTOXH, a saxeM nepexoAnx b aanoH 
v“3[20]. npocxoxM 6yAeM cqiixaxb: 

XHerfv = 7.6- 10-18 


TorAa oxHomeHiie onxHHecKwx xojiioi npnMex cJieAyiomee SHaHenHe: 


'^He 


^2 

J n(HI)xHrfv 

2i 

J n (Hel)xjjgfl?v 

'■i 


;=^0.14 


/I (HI) 
n(Hel)- 


Ecjih b cpeAHeM na KaHCAHe 100 axoMOB BOAopoAa npiixoAHTca no 
10 axoMOB rejiHH, to, nocKOJiBKy HOHHsaAitH BOAopoAa b 30 He Hell ne- 
CKOjibKo BHme, HeM cpeAHHfl noHM 3 aAHfl Hel b axon >Ke sone, noAyaaeTca, 
HTO Thi ^ tHel, T. e. npH 6 jIH 3 IITejIbHO OAHHaKOBOe HHCJIO KBanXOB C AJIH- 

HOH BOJIHH X<504A norJiomaexcH a BOAopoAOM a rejiaeM*. 

Hto 6 h oKOHnaxejibHO Haaxa cpeAHioio aHeprnio ajieKxpoHa, nojiynaeMyio 
HM npn BOHH 3 aAHH HI VL Hel, nyncHo anaTb OTHocHxejibHoe hhcjio hohh- 
3 aAHH BOAOpoAa HajiynenaeM c XX 912 — 504 A a X<; 504 A. Hhcjio aonasa- 


♦ 3to He OTHOCHTCfl K CHMOH rpaHHAC 30HM Hell, TAe HOHHsaAHH rejraa 

^ o 

BAecB CHJibHO naAaex a hohth Bce HsayneHne c a^hhoh bojihli X <| 504 A norjiomaeTca 
HeHTpajibHUMH atOMaMH rejiHH, b peayjibTaxe Hero yMeHLmaexcfl, t. e. ycaoBaa 
CXaHOBHTCH 6MH«e K yCJIOBHHM B 30He HIT. 

5.? 
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unvL nponopuiHOHajiBHo Hucjiy KBaHTOs, K03$$Hi^HeHTy norjiomeHHfl ii Hiicjiy 


norjiomaiomHX axoMOB, caeAOBaTejibHo 




qHCJlO HOHH3. H3J1, C X < 504 A 
HHCJIO HOHB3. H3JI. C XX 912 — 504 A' 


J 


^4.32 


dx 


1.03 • 1.33 . 10-31 I' 


6.3 . 2.81 • 10-31 


x^dx 


:0.05, 


T. e. B 30He Hell tojibko okojio 5 % BOAopoaa HOHnayeicH HSJiyHeHHeM 
c a^bhoh bojihu X<[504A. Tor^a 


- /TT TTx 95.lH(HII) + 5.SH(HeII) + 10. e„,(HeII) 
e, HeII)= 


TaKBM oOpaaoM, b cjiynae BosOyHC^aiomeH SBeaAM 05 cpeflHHH aneprafl 
ajieKxpoHOB, noJiynaeMafl hmh npn ^oxoHOHHaai^HH He h H, 

B 30He Hell — 7.07 * 10”^^ apr, 

B 30He HII i, — 6.3 . 10-12 gpr. 

B nepexoAHOH aone (oHa aobojibho ysKa) npMHHMaex npoMe)KyxoHHHe 
3HaBeHHH. 

3 Be 3 AH cneKxpajibHoro KJiacca 09.5 njioxHocxb HSJiyHeHHfl na ee 
noBepxHocxH y rpaHHiibi cepHH JlaHAiana pasna 0.515 • IQ-i^ j cna- 

qajia ona naAaex c qacxoxoH KaK X 700 A, a saxeM npnOjinanxejibHO 

nocxoHHHa h paana 0.223 • 10“i2 Bnjioxb ao cjieAyiomero CKa^na npn 
X = 504A, tac OHa npaKxanecKH noAHOCXbio oOpbiBaexcH. 

BHHHCjieHHaa ajih 9 toh sbcbah cpeAHHH KHHexHqecKan aneprHH $oxo- 
HOHiiaosaHHoro ojieKxpona b aone HII (aona Hell oqeHb Majia h He na" 
OjiioAaexcfl) oKaaajiacb pasHOH 

£, = 3 . 7 . 10-12 apr, 


X. e. npH6jiH3HxejibHO b abb paaa Menbrae, qcM s, ajih aBeaABi 05. 

CHHxaH aaBHCHMOCxb MeHtAy % H cneKxpajibHWM KJiaccoM aBeaAM jim- 
hchhoh, npocxbiM HHxepnoJiHpoBaHneM nojiyHena xa6ji. 1. 

B cjiynae onxHnecKH xojicxoh xyMannocxH, Hacxb HOHHaaAHH 6yAex o6y- 
cjiOBJieHa AH$$y3HbiM HajiyneHHeM caMOH xyMaHHOcxH (peKOM6HHan;HH Ha 
Ta6jiHAa 1 ypoBenb 1), hxo, KaK nexpyAHO yOeAHXbcH, npHBe- 
Apx K yMeHbnieHHH) i,. 

Ha Apyi'HX BoaMOHCHbix HcxoHHHKOB HarpesaHHH, 
xaKHx, KaK a) ^oxoHOHHaaAHH ocxajibHbix ajieMeHxoB 
(KpoMe H H He), 6) $oxoa$$eKx na KpynHHX hm- 
jiHHKax, b) KocMHHecKHe jiyHH H AP-> aacjiyncHsaex 
BHHMaHHA XOJIbKO BXOpOH, OAHaKO OH CHJIbHO 3a- 
BHCHX OX npnpoAU nbiJiHHOK. Tan, HanpnMep, ecjiH 
OHH MexajiAHHecKHe — 3$$eKx 6yAOx aoboabho 6ojib- 
moH, ecJiH H(e ohh AHaJieKxpHHecKne, hxo, ho-bhah- 
MOMy, HMeeX Mecxo B ABHCXBHXeJIbHOCXH, xo H axox 
HcxoHHHK aneprEH ajieKxpoHOB oxnaAaex, SaMexHM, HaKonen;, hxo b xex o6- 
jiacxflx Me>K3Be3AHoro npocxpancxBa, rAe BOAopoA ne HOHaaoBan, rjiaBHBiM 
HcxoHHHKOM HarpeBaHHH ajieKxpoHHoro raaa abjihioxch MexaHnaMu a) h b). 


CncKTp 

"tg . 10**, epr 

05 

6.32 

06 

5.72 

07 

5.14 

08 

4.56 

09 

3.99 

09.5 

3.70 

BO 

3.58 
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B. OxjiaHCABHHe. 1, SneprHH, TepaeMafl aaeKxpoHaMH npn peKOM- 
6HHaAHHx c npoTOHaMH, paBHa HKcny peKOMdanai^HH na Bce ypoBHH, yMHO- 
HceHHOMy Ha cpe^HiOK) anepraio ajieKTpoHa 

00 

Cn{T$) (2,7) 

1 

rue 

Xn 

kT, 

C„ (T,) = 3.22 . 10-“« V-T 

^ ' r'V [kTj* 

B cjiyaae OHTHaecKH tojictoh xyMaHHOCTH (x ^ 1) cyMMHpoBaHHe b (2, 7) 
HaHHHaexcH He ox 1, a ox 2. 

2. nojiHOH SHeprHH, xepaeMOH ajieKxpoHaMH npn CBo6oflHo-CBo6oAHux 
nepexoAax, KBanxoBaa MexannKa ^aex cjieffyiomyK) $opMyay: 


E^^ = n^n'^ 


277t3 

(Qnp 


e^g 

m ) hc^m ’ 


FA© KpaMepc-rayHxoBCKiiH (j^aKxop g=^.^ 

Ilocae HOACxaHOBKH hhcjighhhx SHaaeHHH, noayaaeM: 


= 1 .42 . 10-27^^,1+y (2,8) 

SHaaeHHH paccnaxaHHue aa OAHy peKOM6HHaAHK) aaeKxpoH- 

npoxoH, npHBeAeHLi b xa6a. 2 Kan ^ynKAHa xeMnepaxypw 

3. BneprHK), xepaeMyio aaeKxponaMH na BosSyjKAeHMa aanpemeHHux 
jiHHHH, MoacHO HpeACxaBHXB cjieAyiomHM o6pa30M: 

^3anp = -B(Hp)5’4^. (2,9) 


Sagcb J?(Hp) — aaepraa, HsayaaeMaH eAHHHAeH o6x»eMa aa eAHHHAy Bpe- 
MeHH b ;ihhhh H(3: 

9814 

E (Hr,) = 3.26 . 10-»«X e " , (2, 10) 

a ^ Ha6aK)AaeMoe oxHomeHae iiHxenCHBHOCxeH Bcex sanpeiAeHHux 

HHHHH K HHXeHCHBHOCXH HHHHIT Hp. 

^aa ^aanp, TaKHM o6pa30M, HMeeM: 


9814 


^3a„p=22.4 . 10-«'«Xfe4 {T,) 2 f ' 

■* « {i 

HHH, paccHHxaB Ha OAHy peKOMSHHaAHio: 

S3anp= G (r,) 2 7^ » 


( 2 , 11 ) 

( 2 , 12 ) 


* fljiH yAo6cTBa b AaaBHeHuieM, BHeprnio, TepaeMyio aaeKTpoHaMH npH bcbbosmohc* 
Hux npoAeccax, 6yAeM othochtb k oahoh peKOM6HHaaHH aaeKTpoH-npoTOH, 
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5 ! 


i-fle G ( T ,) — $yHKi;HH, onpeAeJiHeMaa ^opMyjioa 


G { T ,) = 22A ■ 10 


-20 . 


h(T,) 

OO 

^ C „( Te ) 


9814 


(2,13) 


xaSyjiMpoBaHa b xpexbeH rpa(|)e xa6ji. 2. SHaneHiie napaiviexpa b ^{ T ^ KaK 
$yHK^HH ox xeMnepaxypH Bsaxo m paSoxbi EeKKepa h Menaejia [21] (cjiy- 
aan «B»). 

4. Bo36y>KAeHHe BOAopofl;a ajienxpoHHHM y;^apoM. Ho toh npocxoH npii- 
HHHe, HTO Tg B Aii$$y3HHX xyMaHHocxflx cpaBHHxejibHo HH3Ka, aneprHfl, 
xepfleMaa ajieKxponaMH na BoaSymAeHMe h iiOHH3an;HK) BOAopo^a ajieKxpon- 
HHMH y^apaMTi, oaenb HeaHaanxejibHa. Ona paBHaexcH 


^y;^. Boa. — I 2 “h TXo 


(2, 14) 


r^e — HHcao HenxpajibHLix bxomob BOAopoAa b ochobhom cocxohhhm 
B OAHHime oS^eMa. BepoaxHocxH BoaGyacAGHHfl h HOHU 3 aii.HH 7 ajieK- 
xpoHHHMM yAapaMn BMHHCJieHti HeM6epjieHOM [22]. 

TaKMM o6pa30M, 


Syn. Bon. — -^D(T,), 


(2, 15) 


TAe 


2 + fZ-o 

D(T,) = ^ 


HexBepxaa rpa^a xa6ji. 2 coAep>Kiix aHaneHMa ^yaKAWH 

Poab B036y>KAeHHa BOAopoAa aaeaxponabiMH yAapaMa b oSiagm anep- 
rexHaecKOM Gaaance cxanoBHxca saMexHOH naanHaa c 15000° h BBime 

npa ^ 10“^. BjiaroAapa CMabHOH aaBHCHMOcxa (|)yHKAaH D ox xeMne- 

n 

paxypbi xoaHoe aHaaeaiie ajih iiMexb ne ooaaaxejibHo. IIo-BHAHMOMy, 

Tt rr 

npaKXHaecKn bo Bcex cayaaax mh HMeeM -^:^10“*, a noaxoMy B036y- 

jKAeaneM BOAopoAa ajieKxpoHHbiMH yAapaMU mo5kho npeneSpeab. 

5. OxaajKAeHHe aaeaxpoHOB H3-3a Haanaiia nHjiii CBaaano c kohagh- 
caAHeH HX Ha noBepxHOcxa nHaHHOK * . IIoapoSho axox Bonpoc paccMaxpn- 
Baaca CnHAepoM [ 8 ] h c necKOjibKO APyron xoaKH spenaa Ban a© Xoji- 
cxoM [23]. 


• H3-3a Aeaoro paaa HeonpeAejieHHocTeH Bce pacaexu 3AGCb, KacafomaecH aioro 
MexaHH3Ma oxaaacAeHHii, HMewT xapaKxep annib rpy6oro npH6aH»«efiHH. 

26 
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Ta6 jiHUa 2 


Te ■ 10-= 

®peK. + /f ■ 

G {Te) • 10« 

D{Te) * 10‘® 

5 

1.18 

0.290 

— 

6 

1.45 

0.276 

— 

7 

1.67 

0.261 

— 

H 

1.91 

0.250 

— 

9 

2.16 

0.240 

— 

10 

2.40 

0.231 

0.092 

11 

2.64 

0.224 

0.35 

12 

2.90 

0.218 

0.95 

13 

3.14 

0.213 

2.10 

14 

3.39 

0.209 

4.40 

15 

8.65 

0.206 

7.80 

16 

3.90 

0.204 

12.5 

17 

4.15 

0.202 

21.0 

18 

4.50 

0.200 

33.0 

19 

4.66 

0.198 

63.0 

20 

4.91 

0.197 

96.0 


IIhjihhkh, cpeAHero pasMepa, a = 3 * 10 “^ cm, ^HajieKipHHecKHe, aapH- 
jKCHiii otpMitaTenbHo. DjieKTpocxaTH^ecKHH noTeHn;Haji hx saBHCHT ot 
B o 6 jiacTM HII, corjiacHO [ 23 ], oh paBen: 


F= — 2.2 


Te 

10000 


npHJiiTnniHe k tiOBepxHOCTH hhjihhkh aJieKTpoHbi jih6o HeHTpajinayiOTCH 
TaM nyxeM peKOMGHHauHH c nojiowwxejibHMMM HonaMH, jih6o noKHAarox 
nwjiiiHKy B peayjibxaxe cxojiKHOBeHHH co cboSoahhm ajienxpoHOM. Bepoax- 
HOCXb BCXpeHH nWJIHHKH C HOHOM (c^ = OHOBb MaM HO CpaBHeHHIO 

c xaKOBOH fljifl ajieKxpoHa — 0.5), noaxoMy HenxpaJiHsaiiHeH mohcho 

nojiHocxbK) npeHeSpeab, caHxaa rpySo, axo hhcjio peKOM6ifHan;HH ajieK- 
XpOHOB B XOHHOCXH ypaBHOBeiHHBaeXCfl HHCJIOM yjiapOB, npa KOXOpHX CB0603;- 
Hbiii aJiGKxpOH BbiGiiBaex ii3 noBepxHOCxn nujiHHKH npujimiiniiii K hch 
aJIGKXpOH. 

BhCJIO peKOMSlIHailHH ajICKXpOHOB Ha HMHHHKH B GA^HHIie o6'beMa sa 

e;^HHlf^y BpeMenn Aaexca (|)opMyjiOH [8]: 




( 2 , 16 ) 


r/j;e 7 = — HHCJIO HHJIHHOK B eAHHHH,e oSbCMa, a — hx CpeflHHH 

kT e ^ 

paflHVC. Ajih o6meH aneprim, TepaeMOH TaKiiM o6pa30M aneKxpoHaMH na 
nujiHHKax, iiMeeM: 

(2,17) 

^7 


i 
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HAH, paccTOTHB Ha OAHy peKOMSHHaqaio aiieKTpoH-npoTOH, nonyHHM: 

®nuji. (2,18) 


TAe 


i? (7*,) = 10.9. 10-“- 




1 

OxjiaatAeHHe aneKTpoHOB BcneAcxBHe najiHHHH hhjih cxaHOBUTCH cyme- 
CXBCHHHM npH ~ 10-“ H BHHie, HOaxOMy B KaHtAOM OXAeHBHOM cjiy- 

Hae, KorAa hbho HMeexcH mhofo hhjih, Heo6xoAHMo aiiaxi, BejwqHHy ^ 
^AJiH «cxaHAapxHoro cocxaBa» npiiHHxo — ^ 

3aMexHM, Hxo b cjiynae MexajiHnqecKHx hhcxha, BcneAcxBHe CHjibHoro 
({>oxo8$#eKxa na hx noBepxHociH, axox we npoAecc cjiywHH 6 h hctohhhkom 
anepraii ajieKTpoHOB. 

Ha Apyrnx bo3mowhhx MexannaMOB oxaawAeHHH mowho oxwexHXb cBe- 
qeHHe xysiaHHOcxH b aanpemeHHHX hhhhhx, aewamax bhb bhahmoh oSjiacxH 
cneKxpa, w. oxHawAeHue na oxpHAaxejibHHx nonax BOAopoAa. 

Bujih npocMoxpeHH Bce HHWHHe ypoBHH BceBoaMowHHx HOHOB, BoadywAe- 
HHe KOIOPHX aneKxpoHHHM yAapoM npaBeno 6 h k CBenenHio xyMaHHOcxH 
B aanpemeHHHx jihhhhx. OKaaMBaexca, qxo xaKHe jihhhh, BOo6me roBopH, 
Moryx Shxb, ho ohh (npoMe ISIII]) noMeiAaioxcH jih6o b oHeni. AaneKon HH$pa- 
KpacHOH o6jiacxH h bhxoa aneprHH b hhx HeanaqHxejieH, jih6o b abhckoh 
yjiBTpa^HOHexoBOH oenacxH, xaK hxo BoaSywAenHe hx ajieKipoHHHM yAapoM 
ManoBepofliHO (aneprHH aneKipoHOB cjihhikom Majia). K xoMy we hhcho xaKHx 
HOHOB oqeHB Maao. HanyHenne [Sill], KaK 6yAex noKaaano HHwe, cocxaBanex 
anaTOxeabHyio nacxb o6mero naayqeHHH xyMannocxH b aanpeweHHMx hhhhhx. 

4x0 KacaexcH oxpHnaxeabHHx hohob BOAopoAa, xo caMwe SaaronpHHXHHe 
ycaoBHH ahh hx cymeciBOBaHHH HMeioxcH Ha rpaHHAe 30 hh HII, tab eme mhofo 
aaeKipoHOB h ywe AocxaxoHHo mhofo HeaxpaatHux axoMOB BOAopoAa; OAHano 
aaeKxpoHHoe AaBaenne b lyMaHHocxHx xaK Maao, hxo BepoHXHOcxi. o6pa30Ba- 
HHH HOHa H“ nOHTH paBHa HVJIK). 

B. ypaBHeHHe aHeprexuqecKoro SaaaHca ahh cbo6oa- 
HHx aneKxpoHOB. B xyMaHHOcxHx co cxaAHonapHUMH $H 3 HqecKHMir 
ycaoBHHMa aojiwhh hmoxb Mecxo cneAyroutHe abb paBenciBa: 1) paBencxBo 
MewAy npoAeccaMH HOHHaaHHH h peKOMSHHaAHH (qacao HOHaaaAHH c ochob- 
Horo ypoBHH paBHO qncny peKOM6HHaAHH Ha Bce ypoBHH) 




(2, 19) 


H 2) paBeHcxBO npngHjiH h noxepH aHepran cbo6oahhmh aneKxpoHaMH 
(2| 1): 

G = L ( 2 , 20 ) 

28 
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Hcnojibsya (2, 19) h $opMyjm (2, 7), (2, 8'), (2, 11), (2, 14) h (2, 17), 
paBeHCTBO (2,20) sanHmexcfl; 

00 00 

2 2 • 10-"^7’y’+ 

1 1 

— f 00 1 

+nX ■ 22.4 . iO-n, (r,) ^2-^ + 2 ‘■■Z- + ^4 + 

+ '• W'’ <2. 21) 



r;];e — cpe/iHaa aaepraa ajieKxpoHa, nojiyaaeMaa hm upa $OTOMOHH3an;HH 

BOAopoAa H reaaa, BHaacjiGHHaa b n. A aioro riaparpa$a. 

00 

PasfleOTB o6e CTopoHH ypaBHCHHH (2, 21) aa BejiannHy /i,n+ 'V C„ {T^, 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A04230060000 1 -5 




Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


nojiyHHM: 


( 2 , 22 ) 


OopMyjiBi (2, 7), (2,8), (2,12), (2,15) h (2,18) pacKpuBaiOT anaHeHUH 

Ka>KAOH 113 3THX BejlHHIlH, a Ta6jl. 2 COAep>KHT WX HHCJieHHHe 3HaHeHHfl 
KaK $yHKn;Mio xeMnepaxypH T^, JleBaH cxopona ypaBHenirfl (2, 22) aaBHCHX 
TOJiBKo OT cneKxpajiBHoro Kjiacca B036y>KAaK)iu;eH (hjih ox 

/. n„ n 

npaBafl — ox ^ 7^ > ^qr k — ^ • Ecjih nocjieflHHe xpii BejiBHHHbi n 
3 

cneKxpajibHWH KJiacc B036y?Kji;aioin;eH aBeaAW H3BecxHM, xo ypaBHenne 
(2, 22) OAHoanaHHO onpeAejiHex ajieKxpoHnyio xeMnepaxypy 6 h~ 

cxporo onpeAejieHHH Tg cocxaBJiena HOMorpaMMa ypaBHenufl (2, 21) ($nr. 3). 
Ho cpeAHOH niKajie oxjiojKeHu sHaneHiTH ig ii oxMeHeHw cneKxpajitHMe 
KJiaccH BoaSyncAaiomHx sboba, no AsyM Apyrmvi niKajiaM — Tg h cyMMapnaa 

HHxencHBHOcxL aanpemeHHHx jihhhh (oxAaH^AeHiia na ohjih homo- 

rpaMMa He ynuxHBaex). Tohkh nepeceHeHiia jiioSoh npaMofi c 3 xhmh uikh- 
jiaMH Aaiox HaM sHaaenMa h ^ ^ , OAHOBpeMeHHo yAOBjiexBopaio- 

mne ypaBHeHHK) (2,21). 

IIoMHMo onpeAejieHHH xeMnepaxypBi, ypaBHenae aneprexHaecKoro Sajianca 
Mowex 6wxb HHorAa noaeano xeM, axo Aaex BoaMOjKHOCxb npoBepHXb npaBnab- 
Hocxb oxoHCAacxBaeHHH HGKOxopHX paHHHX aBeaA c Boa6y3KAaK)mHMii o6x>eK- 
xaMH. TaKOH cayaaii mh hmogm a^h xyMaHHocxH NGC 6888 . Hh oahb iia 0x0- 
jKAecxBaaeMHx B036y>KAaiomHX sBeaA ne Mo>Kex 6i>ixb npnaHHOH xanoro cnab- 
Horo CBeaeHHH b aanpemeHHHX ahhhhx [24]. 3Aecb, no-BHAHMOMy, mh HMeeM 
Aeao an6o c HaanexapnoH xyMaHHOcxbio, HApo Koxopofi, Mo>Kex Shxb ne bmaho, 
nvi6o c ocxaxKOM cBepxHOBon, KoxopHH CBexHTca aa caex KWHexHaecKOH 
aneprHH paciunpaiomeHca oSojiohkii, 


§ 3. 3ABHCWMOCTb nOJlHOtt OTHOCHTBJlbHOfl HHTEHCHBHOCTH 
SAnPElJlEHHWX JlHHSa OT TEMKBPATyPbl H HOHH3AqHH 

KaK bbaho ifa ypaBHeHHH aneprexeaecKoro 6ajiaHca (2, 21), ajieKxpoH- 
Haa xeMnepaxypar ecxb ^yRKHiia a aaesAW Aannoro cneK- 

xpajibHoro KJiacca, npn oxcyxcxBWH aa^ftexHoro norjiomeHHa b xyMaHHOCXH 
(s^ = const) Tg aaBHOHT xojibko ox ^ , npnaeM c yBeAHaeniieM nocjieA- 

Hen Tg y6HBaex. 

C ApyroH cxopoHH, oxHocnxcjibHaa HHxeHCHBHocxb aanpem/BHHHX jihhhh 
onpeAOJiaexca (|>H3HaecKHMM ycjiOBwaMH b xyMaHHocxM, rjiaBHUM oSpaaoM 
HOHHaaiiHeH h xeMnepaxypon (caiixaa npa axoM, axo oxHOCWxejibHHH xhmh- 
aecKiiH cocxaB Bcex xyMannocxea OAnnaKOB), HnxepecHO b CBaaii c 3xhm 
xoxa 6 h rpy6o BHflCHuxb, KaK Bjinaiox naxMeHenna HOHiiaaajaH 11 xeMnepa- 
xypH Ha BejxMaHHy b ycjioBiiHx, cooxBexcxByiomHX HeKoxopoii cxan- 

AapxHoii An$$y3H0H xyMaHHOCxn. 

so 
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HHTeHCHBHOCTb J[H) 6 oH SailpeiUieHHOH JIHHI1M B eAUHHuax 
HOCTH jiHHHu paBHa: 


7.4^ = 0.38 • 10^^ 


T 


'A 


9814 


kT. 


HHTeHCHB- 


(3,1) 


r^e noTeHnwaji BoaSyH^ACHtffl BwpajKen b aprax. OopMy;iiy ( 3 , 1 ) mo>kho 

sanHcaTB coKpameHHo: 


T 


(3, 2) 


r^e 0 — a^hhoh jiiihuh ^yHKi^iiH tojibko TeMnepaxypti. Ona Ta 6 yjiH- 
poBana b Ta 6 ji. 4 ajih HeSyjiapHWx jihhhh wohob Nil, Oil, OIII, SII h 
S ill. Ta 6 ji. 3 co^epjKMT aHaaeniiH Bcex neoSxoAHMtix btomhhx napaMex- 
poB. SnaaeHHe Sill — HeMssecxHo, OAHaKO, cy^a no oSn^eMy xo^y 

aaBHCHMocxH Q ox X He 6 yjiapHHx jihhhh (cm* xa 6 ji. 3 ), mohcho nona- 
raxB, axo oho Sjihsko k 3 . PaccMoxpnM cnaaajia, nan ;^OJIJKHa nsMenaxLca 


Ta6jiHiia 3 


Hoh 

IJepexoH 

XX B A 

__j 

U>1 

i 

®I2 

y-n 

on 

— ''S 3 , 

3725—3729 

4 

1.44 

3.31 

OIII 

ID2 

4959—5007 

9 

1.73 

2.49 

SII 

^Sa, 

6730—6716 

4 

2.02 

1.84 

Nil 


6584—6548 

9 

2.39 

1.89 

Sill 

'D2 

9069—9040 

9 

3.0 

1.36 


Ta6jiHiia 4 



SHaHeHHH $yHKI^HH e 

' • 10-® «JiH HeOyjiapHiiix jikhmA hohob 

Te • 10-3 

Nil 

OIII 

on 

SII 

Sill 

5 

6.50 

1.88 

0.55 

13.45 

20.2 

6 

13.43 

3.98 

2.02 

27.30 

34.3 

7 

25.00 

8.73 

5.53 

48.3 

54.3 

8 

39.40 

15.65 

11.78 

78.5 

76.0 

9 

56.60 

24.8 

21.3 

112.0 

102.0 

10 

76.50 

35.7 

34.3 

148.6 

130.0 

11 

99.0 

49.3 

51.6 

191.0 

156.0 

12 

ms 

63.5 

72.0 

233.0 

182.0 

13 

144.0 

80.0 

95.0 

278.0 

208.0 

14 

163.0 

97.0 

121.0 

324.0 

236.0 

15 

191.0 

115.0 

150.0 

369.0 

262.0 

16 

216.0 

132.0 

181.0 

411.0 

289.0 

17 

246.0 

150.0 

214.0 

458.0 

314.0 

• 18 

266.0 

169.0 

251.0 

501.0 

342.0 

19 

284.0 

188.0 

286.0 

546.0 

360.0 

20 

308.0 

208.0 

322.0 

590.0 

394.0 


31 
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Ta6jiHi;a 5 


SI 

01 

NI 

Hel i 

HI 

j 10.36 

13.55 

14.54 

24.58 

18.53 i 

i sii 

on 

Nil 

Hell 

HII 

j 28.4 

35.16 

29.6 

54.4 


1 Sill 

OIII 

NIII 

Helll 


j 35.0 ‘ 

! 54.9 

47.42 


1 

1 SIV 

J oiv 

NIV 


t 

t 

47.3 

77.0 

77.0 


1 


SV 

72.0 


OTHOCHiejiBHafl cyMMapnaH HHxeHCHBHOCTL sanpemeHHHx jihhhh c xeMnepa- 
xypoH.JJ^JiH yAoScxBa BBCAeM ^yHKHjHio 


e(7’«)= 


e(r,) 

6(10000) ’ 


X. e. 6yAeM oxhochxb Bce HHxencHBHOcxH aanpemeHHHx jihhhh k HHxencHB- 
HocxHM Hx npH re=10000°t Ha $Hr. 4 npHBOAHxca rpa$HKii $yHKi^HH 0 {T^ 



Ohf. 4. SaBHCHMOCTL nHxeHCHBBocxeH sanpen^eHHBix jihhhh 

pa3HHX HOHOB OT Te (b e^HHHIXaX HHTeHCHBHOCTH HX npH 

10000®). 


yKaaaHHHX BHme hhxh hohob. Hxo6h bhbocxh cpeAHioio saBHCHMocxB 
0 (T,) AHH > Heo6xoAHMo xoxH 6 h npH6jiH3Hxejii>H0 anaxB, KaKyio 

OT oSmeH HBlXeHCHBHOCXH COCXaBJIHIOX HHTeHCHBHOCTH JIHHHH KaJKAOrO H3 3XHX 
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HOHOB. OcHOBHBaflCb HH HMCIOmHXCfl B JIHTepaxype Ha6jIIOAeHHH AJIH 

cneKxpoB AH$$y3HHx xyMaHHocxeH [10, 24], mohcho cqHxaxb, hxo b cpeAHeM 
OKOJIO 50—60% HHxencHBHocxH Bcex sanpeiAeHHHx jihhhh (6e3 jihhhh [Sill]) 
npHXOAHxcfl Ha jihhhh [Nil]; npH6jiH3Hxejii>HO 30% cocxaBjiaex jihhhh 
X 3727 [Oil], ocxajibHoe npHXOAHXca na jihhhh [OIII] h [SII] (aaiviexHM, axo 

OXHOCHXejIbHHe HHXeHCHBHOCXH JIHHHH paSHHX HOHOB CHJIBHO MeHHIOXCa J^SiTRe 

B npeAGJiax oahoh xyMaHHOCxH). Hcxoah h 3 3xoro, naMH sHBOAena cpoAHaa 
aaBHCHMocxb 0 (rj AJifl cyM- 
MapHOH HHXeHCHBHOCXH JIH- 

HHH aexHpex hohob Nil, 
on, OIII H Sill ($Hr. 5). 

ripeacAe aeM BKJiioHaxb 
ciOAa aaBHCHMocTb ox Te 
AJIH HHXeHCHBHOCXH JIHHHH 

[Sill], BHHCHHM, Kakyio AO- 
jiK) cocxaBJiaiox ohh ox o 6- 
men HHXeHCHBHOCXH Bcex 
aanpemeHHHX jihhhh. CyAa 
HO xoMy, axo cepa b ah$- 
<|>y3HMx xyMaHHOcxax mo- 
Hcex HaxoAHXbca xojibko b 
xpex cxaAHHX HOHHaaAHH 
SII, Sill, SIV (cm. HHHce), 
npnaeM ocHOBHaa cxaAHa — 

3X0 Sill, a HoxeHAHaji bo 3- 
SyaiAGHHa neSyjiapHHx jih- q 
HHH XX 9069 H 9040 [Sill] 

oaeHb HH3KHH (1.36 3 b), ^ /rf 

M0«H0 nojiaraTB, hto mif>- ^ cpeflaen saBHCHMocxH 2 j 7J ox r,. 

$y3HHe xyMaHHOCTH flOflHCHH flOBOHbHO HpKO CBOTHTBCH B JIHHHflX [Sill] *. 
ToHEO nOflCEHTaTB BHTeHCHBHOCTB 3THX JIHHHH UU He MOWeM, xaK KBR 

HeHSBeCTHBI HH XUMHHeCKHH COCTHB , HH HOHHSapHH CepBI B TyMHH- 

HOCTH, OflHaKO HOpHflOK BejIHHHHH HeTpyflHO HOJiyHHTB. EcjIH B3HTB Cpefl- 
HHH XHMHHeCKHH COCTHB HJiaHexapHHX TyMaHHOCieH [26] H CHHiaTB, HTO 

OH TaKOH Hte H fljiH flH$$y3HHx TyMaHHocTCH, TO fljifl — HMesM 3Haqe- 

HHe 0.17 • 10-*. npeAHOJIOJKHM, HTO TOHBKO Vs BCCX aXOMOB cepBi Haxo- 
flHTCH B COCTOHHHH Sill, TOFfla HO ^opMyjie (3, 2) H Ta6jl. 3 HaxoffHM, 

/rsiiii * 

HTO npH T, ~ 10* 8, T. e. HHXeHCHBHOCXB JIHHHH XX 9069 9040 

[Sill] nOHTH XaKaH JKe, KHK HHTeHCHBHOCIB JIHHHH Nil, Oil, OIII H 
SII, BMeCTe B3flTBtX. SHaHHT, HpH BUBOfle 0 {Tf) flJIH o6meH HHTeHCHBHO- 

* fljiH xynaHHocxH OpaoHa axH jihhhh ofiHapyHceHH h OKaaajiHCB otohb HHxeHCHB- 
HUMH [25]. 

3 Hsb. KpbiMCK. oOcepBaT . tom XVII 33 
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CTH Bcex aanpemeHHUx jihhhh mojkho npocTO BSflTb cpej^Hioio ot flsyx 
KpuBLix, HsoSpaweHHMx Ha $Hr. 5. Ha axoro pucyHKa bhaho, hto H3Me- 

_ ^ ... Y~ 

MepHo Ha 50%. 

Bhhchhm lenepb, nacKOJibKO nedoJibniHe pasjiMHHH b Honnaai^HH Moryr 
npuBecTH K HaMeHeHHK) CHMxafl npM axoM, hxo 7^^ = const h hxo 

OXHOCMXeJIbHHH XHMHHeCKHH ^OCXBB BCeX xyMaHHOCXeH OAHHaKOB. HaHHOM 
C KHCHOpOAa. EcJIH npHHflXb BO BHHMaHHe TO, ^XO nOXeHAHaJIH HOHHaaAHH 

HOHOB OIII H Hell no^xH oAHHaKOBH (cm. xa6ji. 5) h ^to A^Hce aji^ asesAH 05 
HajiyneHHe noAHOcxbio o6pHBaexcfl na X 228 A (cm. $Hr. 1), to HMeioxcH Bce 
ocHOBaHHH nonaraxb, hto hohob OIV b AH$$y3HHx xyMaHHOCXHx npaKXH- 
HecKH Hex. B nojibay axoro roBopnx xaKHce^ oxcyxcxBHe peKOM6HHan;HOHHbix 
jihhhh Hell Aa»«e b cbmhx AenxpajibHHX qacxHX AH$$yaHbix xyMaHHocxen. 

C ApyroH CTOpoHH, ecjiH cpaBHHXb noxeHAHaJibi HOHHaaAHH h kob^^hah- 
enxH HornomeHHH b nenpepHBHOM cneKxpe a^^ 01 h HI, xo, nocKOJibny bo- 
AOpOA HOJIHOCTbK) HOHHaOSaH, aHanorHHHHH BHBOA MOHCHO CAeJiaXb H OXHOCH- 
XeJIbHO HOHOB 01 (eCJIH HHCJIO HOHOB 01 6bIAO 6bl XOXb CKOAbKO-HHSyAt 3Ha- 

HHxejibHo, TO aanpemeHHLie jihhhh XX 6300 h 6364 [01] mohcho 6 hjio 6 h na- 
6jiiOAaTb). TaKHM o6paaoM, KHCJiopoA b An^^yaHHX xyMaHHocxHx naxoAnxca 
TOAbKO B AByX CXaAHHX HOHH3aHiHH Oil H OIII, a XaK KaK ^yHKniHfl 0 B ypaB- 
HeHHH (3, 2) B o6AacxH xeMnepaxyp 10000° aJih axHx hohob Mano oxAHHaexcH/ 
TO saaHMHHH nepexoA OII^OIII cymecTBenHO ne HaMeHHT cyMMy HHxencHB- 

HOCTOH /n, + Nj “I“-^3727. 

PaccMOTpHM cepy h aaox. HoTeHAHan HOHHaaAHH Sill TaKon >Ke, Kan h Oil, 
JIhhhh Nj + Ng [OIII] xopomo aaMexHbi Aaace Ha cpaBHHxeAbHO SonbmHX 
paccTOflHHflx OT Boa 6 yHCAaiomeH aeeaAH [24], hto roBOpHT o HanHHHH xaM 
HOHOB OIII. Mohcho noAaraxb, HTO no KpaHHeH Mepe xaM, rAe Ha 6 Ai 0 AaK)TCH 
HHTenCHBHHe AHHHH N1 + N2 (b HeHOCpeACTBeHHOH SAHaOCTH OX 3Be3A), 3Ha- 
AHxeAbHafl Hacxb cepbi AOAHcna HaxoAHXbCH b cocxohhhh SIV. Hxo Kacaexca 
aaoxa, xo oh noAo 6 HO KHcnopoAy Montex naxoAHTbcn toabko b AByx cxaAHflx 
HOHH 3 aAHH Nil H NIII. 06a Hona h SIV h NIII ne cBexflxca b aanpeiAeHHHX 
ahhhhx: aAeKxpoHHafl KOH^HrypaAna y hhx xaKaa ace, KaK y OIV (2p), 
a noaxoMy c pocxoM aoHHaaAnH (nepexoA Sill b SIV h Nil b NIII) HHxeHCHB- 
HOCTb aanpeiAe.HHiix ahhhh mojkot chabho yMeHbmHXbca, HHorAa ; Aame na 
40 — 50%, HXO CpaBHHMO C H3MeHeHHaMH, BH3BaHHHMH B03M0JKH0H pa3HOCXbH> 
xeMnepaxyp. BaaHMHbie nepexoAH MeacAy HOHaMH SII h Sill cyiAecxBenHO ne 
H3MeHHT cyMMy /fsil] + /[Sill]- 

rpy6o MoacHo npeACxaBHXb ce6e CAeAyipiAyio KapxHHy cocxohhhh hohh-. 
aaAHH S, N H 0 B thhhhhoh AH$$y3HOH xyMaHHocTH c B036yacAaioiAeH aBea- 
AOH 05. Boane cbmoh aBeaAH, na cpaBHHxeAbHO He6oAbmoM paccxoHHHH ox 
Hee, AOMHHHpyiQiAHMH HBAHioTCH HOHH OIII, SIV H NIII. C yAaAeHHeM ox 
aseaAH HOHHaaAnn nocxeneHHO naAaex. npH6AH3HxeAbHO b tom Mecxe, rAe 
N(OII) > — N (OIII)* cepa naxoAnxca npenMymecxBeHHO bo BxopoH 

* flAH 6oAbniHHCTBa AH$$y3HUX xyMaHHOCTeH B 6oALraeH qacTH 06'beMa hx N (OIII) 
MeHbme, hgm N(OII). 
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cxaflHH HOHH3a^HH — Sill, a N (NIII) ^ N (Nil). G ffajiBHenniHM yBejiinie- 
HHCM paccTOHHHH HOHH3an;Hfl naflaoT eme CHJiBnee: Oil I nepexoflHT b Oil, 
Sill B SII H NIII B Nil. TaK KaK onxHHecKafl xojima ajih HOHnayiomero 
HSjiyHeHBH npH axoM MeHnexcA Majio (HOHHsai^HH na^aex b ochobhom ns-aa 
ffHjiK)n;HH), xo pesKHx rpaHHi^ MencAy sonaMH HOHHaaAHH, no-BHAHMOMy, ne 
cymecxByex. 

KaK npH 9XOM 6yAex HSMenaxtCH ? OaeBHAHO, nocKOJibKy hohh SIV 

H NIII He CBexflxcfl b aanpemenHHx jihhhhx, xo c yAajieHHeM ox SBesABi^-/^ 

CHaaajia pacxex, AocxHraex cBoero MaKCHMajitHoro SHaHeHHH xaM, fa© 6ojibme 
Bcero HOHOB Sill, a aaxeM yace npH6jiH3HxejibHO nocxoanna ao caMon rpaHHAH 



Topuz HOHOB OT HOHHSaanH B TyMaHHOCTflX. IIoAHepKHyTKre 

KpyHcoHKH yKasHBaiOT Ha HaJiHHHe hohob Hell. 

xyMaHHOcxH. Cor.jiacHO c ypaBHGHHeM SHeprexHaecKoro 6ajiaHca (2,21) axo 
osHaHaex, hxo b Aenxpe xywaHHocxH A^JiMcna 6wxb MaKCHMajibHofi, aaxeM 
OHa 6Mcxpo naAaex c yBejiHHeHHeM paccxoHHHH ox aBeaAH it, HaHHHan npH~ 
6jiH3Hxejii>HO ox xoro Mecxa, tab N (Oil) > N (0111), cxaHOBHxcH nocxoHHHoS* 
IIpH ODieHKe HOHH3aHiHH B AH#$y3HHX XyMaHHOCXflX, HO AaHHHM Ha6jIH)- 
Abhhh, jiyHine Bcero nojibaoBaxBCH oxHomeHneM HHxeHCHBHOcxeH jihhhh 


^[NII] 


H 


/3727 


. IlepBoe H3 HHX coBceM He aaBHCHx ox Bxopoe — onenB 

HeanaHHxejiBHO. HexpyAHo y6eAHXBCfl, qxo kbk nepBoe, xan h Bxopoe 
oxHomeHHfl yMeHBmaioxcfl c pocxoM HOHnaaAHH. Ho HMeioiAHMCH abhhhm 
H a6nioAeHHH [24], HcnpaBjieHHHM hhmh 3a MeHOBeaAHoe noraomeHne, nane- 
ceno HecKOJiBKo xoneK Ha $Hr. 6, Ho ochm oxhojkohh aHaqeHHH ynaaaHHHx 
BBtme oxHomeHHH. He6ojiBinoH pa36poc xoneK, bobmojkho, odycjioBjien ne- 
TOHHOCXBK) AAHHBIX Ha6jIK)AeHHH. IlbA^epKHyXHe KpyjKOHKH — XyMaHHOCXH 
HAH qacxH xyMaHHOCxeH c xopomo Ha6AK)AaeMHMH ahhhhmh rejinn. IIocAeA- 
Hee yKaaBiBaex na noBtimeHHyio cxenenB BoaSyjKAeHHH xyMannocxH, qxo xo- 


pomo coPAacyexcfl c aasHCHMocxBK) oxHomensH 

HOHHaaAHH XyMaHHOCXH. 


"[SII] 

^[NH] 


■^8727 

^N. + N, 


OX cxeneHH 
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§ 4. OnPE/^EJIEHHE 7, HO HHTEHGHBHOGTHM JIHHHfl 
Ni + NafOIIIl H X3727|0II1 

Tot ^aKT, hto KHCJiopoA b AH$$y3HHx raaoBHx TyMaHHocTHX mojkot na- 
XOAHTBCH TOJIBKO B JSfiyX CTaAHflX HOHHSailiHH Oil H OIII (CM. § 3), ABBT HaM 
eme o^HH Mexoff onpeAejieHHH ajieKxpoHHOH xeMnepaxypH. Habh ero aaKJiio- 
qaexcH b cjieAyiomeM. Ecjih cHHiaxt, ^to othochtgjibhhh XHMHHecKHH cociaB 



Bcex TyMaHHOcxen OAHHaKOB (cKaaceM xaKOH, khk cpeAHHH XHMH’iecKHH co- 
cxas njianexapHUx TyMaHHOCxen), to scerAa ao^^ho HMexB mgcto paBencTBO 


‘oil 


4- 


‘OIII 


(4. 1) 


71 Q 

tab “HOJiHoe qMCJio Bcex axoMOB KHCJiopoAa b eAHHHAe o6x>eMa, oxHe- 

cGHHoe K HHCjiy axoMOB BOAopoAa. Ecjin xenept, nojibayncB $opMy;iOH (3, 2), 
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BHpaSHTb 


^OII '*0111 

— — H — — Hopes OTHOCHxejitHHe HHieHCUBHocTH HeoyjiHp- 
HHx jiHHHH Nj-j-Ng H X 3727, TO ypaBHeHHe (4,1) npaMex bh^: 


'3727 

T ^OIJ- 




(4,2) 


rffe $yHK^HH h ©om sasHcax xojibko ox xeMnepaxypH. ^HCJieHHMe sna- 
HeHHfl Hx HMeioxcH B xa6ji. 4. Ecjih 6h nojiHoe hhcjio axoMOB KHCJiopoAa 6 hjio 



Onr. 9. HoMorpaMMa ajih onpeffejienHH nncaa hohob Nil h SII b flH$$y3HMx 

XyMaHHOCTHX. 


HBBecxHO TOHHO, TO ypaBHOHne (4, 2) flajio 6 bi naM xonnoe SHanenHe T^. 

no 

O^HaKO pasHue aBxopH flatox pasHLie SHaHenHfl — , noaxoMy , npHEmian KaKoe- 

HH6yAi> OAHO H 3 HHX (hjih cpeffHee aHaneHne), mh xbm caMHM nojiyHHM eAHHyio 
AJifl Bcex xyMaHHocxeH niKajiy xeMnepaxyp. OxHOCHxeabHHe sHanennH xenne- 
pixyp 6yAyx npaBHJiBHHMH, xoxh a 6 coJiK)XHHe aHaneHHH hx Moryx 6 uxb ne 
COBCeM BOpHLlMH. 
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Gwcxporo pemeHHH ypaBaeHHH (4, 2) cocTaBjiena HOMorpaMMa ($Hr. 7). 
CoeflHHHH TOHKH flByX KpaHHHX HIKaJI, Ha KOTOpHX HaHeceHH HHTeHCHBHOCTH 

jiHHHH Nj+Ng H X 3727, npHMOH jiHHHen mohcom ffjia njo6oro AanHoro — 

npoaecTb cBepxy ana^enHe KaK bhaho h3 HOMorpaMMH, HaHAennafl xaKHM 
o6pa30M BjieKTpoHHafl TCMnepaxypa b BHaanTeJitHOH Mepe SyAGT saBHceiB ox 

npHHHToro 3HaHeHHfl— Ha HOMorpaMMH bhaho xaKHce, HacKOJibKO omH6KH 

B onpeAejiGHHH HHieHCHBHOCxeH N^+Ng H X 3727 cKaacyxcH Ha tohhocth onpe- 
AejieHHfl xeMnepaxypH 

< onpeAGJieHHH HHCJia hohob SII, Nil, Oil h OIII OTHOCHxeJibHO axo- 

MOB BOAOpOAa no Ha6jIK)AaeMHM HHXeHCHBHOCTHM HX SanpemeHHHX JIHHHH H 
HaHAeHHOH Aaioxcfl HOMorpaMMH ($Hr. 8 h 9). ToHKa nepecenenHa npHMOH, 
coeAHHHiomeH HHxeHCHBHOCTb JIHHHH AaHHoro HOHa H (ab© KpaHHHe 

niKajiM) CO cpeAHOH niKajiofi Aaex BHaneHne 

”'h 

3AKJIB3HEHHE 

B HacTOHimee BpeMa aBxopoM npoBOAHXca pa6oxa no HaSjnoAOHHio cneKx- 
poB AH$$y3Hbix xyMaHHOcxeH, OAHaKO ajih npeABapnxejibHoro paccMOxpeHHH 
Hcnojib30BaHH HMeipiAHecfl yjKe b jiHxepaxype AanHHe naSjiiOAeHHH, Bbijih 
H cnpaBjieHH 3a Me)K3Be3AHoe norjiomoHHe (no noKpacneHnio 0 — B 3Be3A) 

HHXOHCHBHOCXH JIHHHH B CnOKXpaX HOKOXOpHX AH$$y3HHX XyMaHHOCXeH 

{NGC 1976, IC 405, NGC 2264 h Ap.)» nojiyncHHHx ^hcohcohom [24]. flaHHHe 
HaSjiioAeHHH AJifl xyMaHHOCxH «CeBepHaH AMepHKa» (NGC 7000) BSHXbi h 3 
pa6oxH G. B. IlHKejibHepa [10]. 

B CBH3H C HeKOTOptlMH BHBOABMH § 3, OCo6eHHLIH HHXepeC HpOAOXaBJIflOX 
C060H H3MeHeHHe ajieKxpoHHon xeMnepaxypH c paccxoHHHeM ox BoaSyacAaio- 
lAHx 3Be3A. TaK KaK AJifl KancAOH xyMannocxH cneKxpH CHHMajiHCb b necKOJib- 
KHX Mecxax ee, xo axox Bonpoc nexpyAHO 6hjio bhhchhxb. IIpHMeHHH MexoA, 
OHHcaHHHH B § 4, oCnapyjKOHO, nxo aJih HeKOxopnx xyMaHHOcxen npH6jiH- 
3HxejibHo nocxoHHHa BO BceM ee o6x.eMe (NGC 7000, 2264), ajih Apyrnx (na- 
npHMep, NGC 1976, IC 405) ona saMexHO naAaex no nanpaBjicHHio ox Aenxpa 
K nepH^epHH xyMaHHOCXH, npHneM xapaKxep axoro naAenna oaeHb hoxohc Ha 
xox, KoxopHH cjieAOBajio OHCHAaxb, hcxoah h3 o6in;Hx coo6paHceHHH oxhoch- 
xejibHo HOHH3aAHH B xyMaHHOcxH H 3HeprexHaecKoro 6aaaHca cbo6oahhx ajieK- 
xpoHOB. Ha $Hr. 10 xoHKaMH oxMeaeHH B036yH«AaioiAHe sbosah h aepxoaKaMH— 
nojiOHceHHa mejiH cneKxporpa^a Ha neSe oxHocHxeabHO 3xhx asesA. Boajie 
KaacAOH aepxoHKH yKaaana xeMnepaxypa, HaHAeanaa no MexoAy, onHcaanoMy 

B § 4 npH 3HaaeHHH — =0.2 • 10”^. OxMexHM, axo adcoaioxHHe snaaenHa 3xhx 

xeMnepaxyp Moryx 6HXb AajieKO ne cobcom sepHHMH, ho o6mHH xoa HaMeneHna 

xeMnepaxypH 6e3ycji0BH0 HMeex Mecxo (oh noaxH ne saBHCHX ox npanaxoro 

HHxepecnee Bcero xo, axo axox xoa (cm. $Hr. 10) oKaaanca hmchho xaKOB, khk 
3X0 OHHCHBajiocb B § 3. B neHxpe xyMannocxH, x. e. b nenocpeACXBeHHOH Sjih- 
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30CTH OT 3Be3ALi, xeMnepaxypa MaKCHMajibna ; c HanajioM y^ajiGHHA ox bbcsah 
pe3KO naAaex h AaJM>nie yme cxanoBHxcH nocxoHHHOH ao caMoro Kpaa xyMan- 
HOCXH. 

MoHtHO yKaaaxB na eiu;e OAHy BOSMOH^Hyio npHHHHy yMeHbmeHHa ajieKxpoH- 
HOH xeMnepaxypu no HanpaBJienHio u;eHTp— Kpan xyMannocxH — axo yMent- 
menne cpeAnen aneprnH Honnayion^ero KBanxa bbosah c yAanenaeM ox nee 
(Se = /('’))'» ypaBHenne (2, 22). IIocAeAHee paBHOCHJiBHO noKpacnenHio 
3Be3AH B AaJieKOM yjiBxpa^HOJiexe, BHBBaHHOM cejieKXHBHHM norjiomeHHeM 
B caMOH xyMaHHOcxH. TaKoe nornomenne Moacex 6 hxb o6ycjioBJieHo, nanpa- 
Mep, HajiaaneM xoHKoa nHJia (paAHyc nHJiaaoK a ~ 200 — 300 A). Ecjia axo 


07 1\ 
—11000* 

-S*ZB'- 

29'- 



30'- 

--8Z0D" 

32'- 

3V^ 



36'- 

— 7500^* 

38'- 



w- 

—mo* 

oz'- 

<f0'- 

NI2C197B 





Oar. 10. Ha6jiK)AaeMoe HSMenenHe ajieKxpoHHOH TeMnepaxypu 
B TyMaHHOCTflX C paCCTOHHHeM OT BOaOyWAaiOIAHX 3Be3A. 

nomomenae cooxBexcxByex saKoay xo, KaK noKaaajia BBiaacjiCHaa, yace 
npa 'tgjg A cpeABflfl aaepraa aonasyiomero Ksaaia naAaex b abb paaa, 

axo nonaaax xeMnepaxypy npa6jia3BxejiBHO paaa b nojixopa. 

JllpyrBM B03MOJKHHM MeXaHB3MOM OXJiaTKAeHBH, KOXOpHH yCBJIBBaJICH 
6 h k Kpaio xyMaHHOCTB, Morjio 6 bi cjiyjKaxB B036yH«AeHHe ajieKxpoHHHM yAa- 
pOM neaxpajiBHoro BOAopoAa. OAnaKo, corjiacno xeopaa aoHaaaAaa CxpeM- 
rpeaa [27], BOAopoA aoHaaoBaa npaKxaaecKa hojihoctbio ao paccxonaan 
0.95 paAayca 30 hbi HII, noaxoMy Bnyxpa xyManaocxa axox a$$eKx ne Moacex 
HMexB BHaHenafl. OcxajiBHBie BCxoanaKa oxjiajKAeaBfl, Kan yace yKaaano 
B § 2, Hecyni;ecTBeHHH. 

HaSnioAenaa xyMaanocxea, npoBOAHMHe b aacToamee BpeMa, aMeiox aojibh) 
xoHHO peniaxB, KaKaa a3 Asyx npaaaa (aBJiyaenae b aanpemenaHx naanax 
HJia cejieKxaBHoe noraon^eHae b xyManaocxa) oxBexcxBenna 3a yMenBrnenae 
c yAajienaeM ox B036y)KAaK)mBX 3Be3A. IIo-BBAaMOMy, caM xapanxep axoro 
yMeHBmenaa Aoaacen 6 hxb pasHHM ajih KaacAoa aa axax npaaan. Bxopoa 
MexanaBM, ecjia on onaacexca cyn^ecxBennBiM, Moa^ex cjiyacaxB anAHKaxopoM 
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HajiHHHH TOHKOH HHJiH (hjih ^pyroFO areHTa), norjiomaiomeH HSjiyHOHHe^ 
3Be3AH 3a jiaHMaHOBCKHM npeAejioM h hb BjinaiomeH Ha BHAHMyjo aacTt ee 
cneKTpa. 

B aaKaioHeHHe npHHOiny rjiySoKyio 6jiaroAapHOCTfc G. B. riHKejiBHepy 
3a cobbth h noBceAHesHyio noMoin;i>, 0Ka3aHHyK) mhb npH BunojiHeHHH axoH 
pa6oTH. 
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AKAJtEMHfl HAVK CGGP 

H3BECTitH KPHMCKOH ACTP0<DH3HHECK0tI OBCEPBATOPHH 

Tom XVII, 1957 r. 


flHArPAMMA UBET— CBETHMOCTb 3BE3JI, 

PACnOJIOMCEHHMX B OKPECTHOCTflX COJIHUA 

B. E. Hunonoe, C. B. Henpacoea, C. IIoAocyxuua, 

H, PaHKoecKuu, R. ^yeaee 

IlOJiyHeHBI JXBB CHCTeMH ^OTOajieKTpH^eCKHX qBeTOB (CHHe-H«eJITHe H CHHe-^HOJieTOBUe), 
a TBKJKe $0T03JieKTpHHeCKHH 6jieCK B HCeJITOM ^HJIBTpe flJIH 234 6jIH3RHX K CoJIHI^y 3Be3;^ 
JXO 10 BHAHMOH BHSyaJIBHOH BeJIH^HELI, aOcOJIIOTHMe BeJIHHHHU KOTOpWX H3BeCTHH CO 

cpeflHeH omHOKOH MeHBraen hjih paBHon 0?‘34. 

BjiecK 3Be3A H cHHe-EcejiTBie i^BeTOBbie aKBHBajieHTu npHBeAeHw k ^OTOMexpHEecKHM 
CHCTesiaM V u B — V cooTBexcTBeHHo. CHHe-^ojiexoBHe i^BexoBLie aKBHBajieHXH oOpasyiox 
^^OMexpH^ecKyio cacxeMy, ne npHBOflHMyH) k U — B, nocKOJiBKy Ha6jiK);^eHHfl bbehcb na 
xejiecKonax co cxeKJiHHHBiMH MenncKaMH. 

fljiH nojiyHeHHH HanOonee xohhbix /^bhhbix o 6jin3KHx 3Be3Aax nocxpoen cboahbih 
K axajior OjiecKa h i^boxob sbcsa b CHCxcMax V h B — F no ashebim HlapoBa^ /I^HCOECOHa h 
M oprana, Srrena, Hexca, a xanme Haoxoamen paSoxLi, Bshxbi Bce 3Be3AB<\ AJih KoxopBtx 
cpeAHHH omnOKa b aScojiioxBOH BejiHEHHe ne npeBOCXOAHT 0!^54. B cboahom Kaxajiore 
AaHH xaKHce npocxpaHCXBeHHHe CKopocxH asesA oxHOCHxejiBBO Gojihab h hx cneKxpu, 
npHBeAeHHBie k cncxeMe MK, Kaxajior coAepacEx 424 sbosabi. 

PaccMoxpeHHe AnarpaMMBi abox — cBexHMocxB {My^ B — V) noATBepHCAaex HaJiHEHe 
o6HapyE<eHEOH BrrenoM BexBH, HAymen HenocpeACXBeHHO noA rjiaBHOH nocJieAOBaxeJiB- 
HOcxBH). /^ByxABexBaa AHarpaMMa, nocTpoenHafl no abhehm naOjiioAeHHH aaxopoB, no- 
BHAHMOMy, yKaaHBaex na bosmowhocxb BBiAejienHH saeaA 9xoh boxbh no ynBxpa$HOJie^ 
xOBBiM HsOHXKaM ABOxa, HecMoxpH Ha HeOojiBmyK) yjiBxpa^HOJiexoByK) ayBCXBHxeJiBHOCXB 
npEMenenHOH annapaxypBi. 

OOnapyHceHo, hxo sBesABi HHHCHeH nacxH rnaBHOH nocjieAOBaxejiBHOcxH xaKEce paajiH- 
Eaioxcfl yjiBxpa^HOJiexoBBiMH HaOBrxKaMH b saBHCHMocxH ox nojiOEceHHH Ha ABarpaBOie 

ABOT — CBeXHMOCXB. 

HccJieAOBaHHe cboahofo Kaxajiora He noKaaajio cbhsh nojioHCdHHE sBeaA na rjiaBHOH 
nOCJieAOBaxeEBHOCXH C hx npOCXpaHCXBeHHBDlH CKOpOCXHMH. 

PaccMOxpeHO nojiOHceHHe Gojihab na A^arpaMwe abbx — cbbxhmocxb. Oho JiewHx Ha 
caMOM BepxHOM Kpae rjiaBHon nocjieAOBaxejiBHOcxn. IIoKaaaHo, exo necooxBexcxBHe ABexa 
Gojihab cpeAHGMy Asexy 3Be3A cneKxpaJiBHoro KJiacca G4 oSBacHEexcH 6ojiBniOH AHcnep- 
cHen cooxHomeHHH cneKxp — abox ajih sbosa rjiaBHOH nocjieAOsaxeJiBHOcxH. 

THE GOLOUR-LUMINOSITY DIAGRAM FOR STARS IN THE VIGINITY OF 
THE SUN, by F. B. Nikonov^ S. F. Nekrasova^ N. S. Polosuhina, D. N, Rachkovsky, 
K, K, Chuvajev, — Photoeelectric colours (blue-yellow and blue- violet) and photoe- 
lectric magnitudes with a yellow filter have been observed for 234 stars up to 
the 10-th visual magnitude, located in the vicinity of the Sun. Stars with a mean error 
of absolute magnitude equal to or less than 0734 were observed. 

The magnitudes of the stars and the blue-yellow colours were reduced to the 
photometrical systems F and B — F. The blue-violet equivalents form a photometric 
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system which cannot be reduced to U—B^ because observations were carried out with 
telescopes with glass meniscuses. 

In order to derive the most precise data on near-by stars a general catalogue of magni- 
tudes and colours in the systems of V and B— V has been compiled from the data obtained 
by Sharov, Johnson and Morgan, Eggen, Yates and in the present investigation. All stars, 
the absolute magnitudes of which have a mean error less than 07^54, were included. 
In this general catalogue, which contains 424 stars, space velocities relative to the 
Sun and spectra, reduced to the MK system, are also given. 

The colour-luminosity diagram (Afy, B—F) confirms the existence of the branch 
lying just below the main sequence and discovered by Eggen. The two colour diagram, 
drawn from observational data of the authors, evidently shows that it is possible to 
distinguish the stars of this branch by their ultraviolet colour excesses, in spite of the 
small ultraviolet sensitivity of the instruments used. 

It has been found that stars of the lower part of the main sequence also have ultra- 
violet excesses, depending on their position on the colour-luminosity diagram. 

The data of the catalogue does not show a dependence of the position of a main se- 
quence star on the colour-luminosity array on its space velocity. 

The position of the Sun on the colour-luminosity diagram is found to be at the very 
upper part of the main sequence. The known fact that the colour of the Sun does not cor- 
respond to the mean colour of G4 type stars can be explained by the large dispersion in 
the spectra-colour relation for main sequence stars. 


1. HanecTHo, HTO AHarpaMMti itsex — cBeraMOCTb ABJiaiOTCfl BajKHHM cpeA- 

CTBOM AJIfl pemeHHH MHOFHX BOnpOCOB npo6jieMH BOSHHKHOBeHHfl H 3BOJIK)AHH 
3Be3A H c 3TOH TOHKH speHHfl npeAcxaBjiHiOT co6oH HCKJiioHHxejibHHH HHxepec. 
TmaxejibHoe HayHenne A^arpaMM, nocxpoeHHwx ajih paAa cKonjieHHH h acco- 
AHaAHH, noKaaajio paajiHHHH, o6ycjioBjieHHHe, no-BHAHMOMy, pasJiHHHHMH 
B Boapacxe, XHMHaecKOM cocxaBe h Apyrnx xapaKxepncxHKax sbosa [ 1 ], [ 2 ]. 

B CBH 3 H c 3 XHM 6ojii>moe 3HaHeHHe npHo6pexaex BcecxopoHHHH anajiaa 
cxpyKxypH AHarpaMMM abbx — cBexHMocxt o6iAero 3Be3AHoro nojia FajiaK- 
THKH, xaK KaK OH MOHcex A^xb CBeAeHHfl 0 BoapacxHOM cocxaBe oKpyHtaiontHX 
Hac 3Be3A. AnajiHS xohkoh cxpynxypH 3 xoh AnarpaMMLi npeAcxaBjiaex HHxepec 
H KaK 6Hcxpafl pasBeAKa, Aaiomaa ocHOBaHna k ox6opy ajih ACTaJibHoro cneK- 
xpocKonnaecKoro HccjieAOBaHna nanSojiee xapaKxepHHX h Bamnux oSbeKXOB. 

OAHaKO Hayaenae AHarpaMMH ABex — CBexHMOCxb o6mero asesAHoro nojia 
Bcxpeaaexca c cepbeanuM aaxpyAHeHneM npn onpeAeJienHH a6cojiK)XHHX BeJiii- 
HHH 3Be3A. 9x0 aaxpyAHeHHe cKJiaAUBaexca h 3 Heo6xoAHMOcxH xoanoro onpe- 
AeJieHHa hcxhhhhx paccxoaHHH ao aseaA h xmaxeJibHoro yaexa BJiHanaa o6- 
mero MejKSBeaAHoro norjiomeHHa CBexa. HajiojKeHHwe o6cxoaxejibcxBa bh- 
HyjKAaiox orpanHHHxbca b aacxoamee BpeMa HayaeaneM AHarpaMMH JiHiub ajih 
H aH6ojiee 6 jih3KHx aaeaA, pacnojioaceHHwx b HenocpeAcxBeHHHx oKpecxHocxax 
CojiHua, AJifl KoxopHX HMeioxca naAeacHue onpeAeaenna xpnroHOMexpHaecKHX 
napajiJiaKCOB h Aaa KoxopHx mojkho noaHOCxbio npeHe6peab BJinaHHeM uem- 
aseaAHoro norjiomeHHa. B cbok) oaepeAi> 3 to orpaHHHHBaex Hac, b ochobhom, 
HccjieAOBaHHeM cxpyKxypH rjiaBHOH nocjieAOBaxejibHOCXH, 

IIpH HayaeHHH xohkoh cxpyKxypbi A^arpaMMLi abox— CB exHMocxb peab 
MOjKex HAXH, KOHeaHo, TOJibKo o6 HcnojibaoBaHHH AflHHHx ^oxoaaeKxpnaecKHX 
Ha6aK)AeHHH b ocoSchhocth b oxHomeHHH aboxob aBeaA- 
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O^HaKO, HecMOTpa Ha bck) aKTyajibHOCTb paccMaxpHEaeMOH npoSjieMH, 
Bonpoc 0 peajibHOCTH tohkoh CTpyKTypti ao nocjieAHero BpeMenn ociaBajica 

OTKpHTHM. 

IlepBafl pa6oTa no ^OToajieKTpnnecKOMy HayneHHio flHarpaMMH r^Bex — 
CBeTHMOCTb 6Hjia BMHOJiHeHa OrreHOM [3], KoxopHH npnmeji k saKJHoneHHio, 
Hxo rjiaBHaH nocjieAOBaxeJiLHocxb Sjihskhx k CojiHn;y asesA pacnaAaexca 
Ha ABe, oSjiaAaiomHe hhhxohcho MajioH AHcnepcneH. 3xa pa6oxa noBjieKJia aa 
Co6oH AGJIHH pHA BeCBMa Ba>KHLIX KOCMOrOHHHeCKHX BHBOAOB (4, 5], HXO 
B CBOK) onepeAB nocxaBHJio Bonpoc o jKejiaxejitHOcxH xmaxeJibHOH npoBepKH 
HCXOAHHX ABHHHX Ha6 JIIOAeHHH . 

BecfcMa xoHHHe Ha6jiK)ABHHfl ^>K 0 HC 0 Ha H Moprana, oxBaiHBniHe He6ojii>- 
moe HHCjio HaH6ojiee 6jih3Khx k CojiHAy aBeaA (c xpHroHOMexpHnecKHMH na- 
panjiaKcaMH 6ojifcniHMH 0''100) h necKOJiBKO aeeaAHHX cKonjieHHH, He noKa- 
aajiH paaAeJieHHH rjiaBHon nocneAOBaxejibHocxH [6]. 

yKaaaHHoe pacxoHCAeHHe cxHMyjinpoBajio AaJibHeHmee npoAOJiHcenne 
pa6oxH. HexcoM 6 hji nojiyneH KaxaJior BejiHHHH h aboxob a^ih Sjihbkhx 
3BeaA [7], o6JIaAaK)^^HH cpaBHHxejibHO neBMCOKOH xoHHOCXbio, BBHAy xpyAHHX 
ycjiOBHH ajih ^oxoajieKxpHHecKHx Ha6jiH)AeHHH B AnraHH h HeAocxaxoHHO 

coBepmeHHoro MexoAa, npHMeHeHHoro hm ajih ynexa a$$eKxa axMoc^epnoH 
BKCXHHKAHH. 9rreH xaKHce npeAnpHHHji AonojiHHxejibHbie naSjiioAeHHfl, pac- 
npocxpaHHB Hx Ha K)?KHoe nonymapHe [8], [9]. Bojiee hojihhh Maxepnaji 3r- 
rena He noKaaaji o6Hapy>KeHHoro hm panee paaAejieHHH, ho aaxo AaJi yKaaa- 
HHe Ha cymecxBOBaHHe oxAejibHOH nocjieAOBaxejibnocxH, JIeH^a^^eH HecKOJibKO 
HHHce, HeM rjiaBHaa [9]. 

En^e AO ony6jiHKOBaHHH axnx HCCJieAOBaHHH 3rreHa h Hexca y Hac b CCCP 
6hjih xaKHce nanaxti abb anajiorHHHHe pa6oxbi. 

OAHa H3 HHx 6HJia BLinojiHeHa A. C. IIIapOBbiM na 12'' pe$paKTOpe Acxpo- 
HOMHHecKOH o6cepBaxopHH HM. B. n. BnrejibrapAxa. Hm Ha6jiK)AaJiHCb o6hh- 
HHe CHHe-5Kejixbie pBexoBHe aKBHBajienxbi. Heo6xoAHMHe ajih A^cKyccHH 
3Be3AHHe BejIHHHHbl 6paJIHCb HO AaHHHM Ha6jIK)AeHHH ApyrHX aBTO- 
POB. 

HccjieAOBaHHe A. G. IIIapoBa orpaHnneno aseaAaMH ao 8“5 bhahmoh 
BH ayajibHOH BejiHHHHH H oxBaxHBaex 150 3Be3A [10]. PaccMoxpeHne nonyaen- 
HLix hm oneHb xohhmx Ha6jiK)AeHHH h conocxaBaenne hx, b nacxHOcxH, c khhc- 
MaXHHeCKHMH H HeKOTOpHMH CneKXpaJIbHtlMH AaHHblMH (HaJIHHHeM CJia6bIX 
H CHHbHHX JIHHHH HO AaHHHM PoMBH [11]) HB ABJIO yKaaaHHH Ha Cy^^eCTBOBa- 
HHe xoHKOH cxpyKxypH. A. C. niapoB noAXBepAHJi xaKHce aaKjHOneHHe 
n. n. Bapenaro [24] o cy^^ecxBOBaHHH peajibHOH ^HannecKOH AHcnepcHH 
AJIH raaBHOH HOCJIBAOBaxeJIbHOCXH. 

flpyroe HccjieAOBaHHe 6hjio npeAnpHHHxo b Kphmckoh acxpo(|)H3HHecKOH 
o6cepBaxopHH. Saocb 6HJia nocxaBjieHa aaAana KOMnjieKCHoro noAxoAa k pac- 
cMaxpHBaeMOH npoSjieMe. C oahoh cxopoHH, 6hjih npoBBACHH ^oxoajieKxpn- 
necKHe onpeAejieHHH 6jiecKa h AByx aboxob ajih 6jih3khx k CojiHAy aneaA. 
C ApyroH cxopoHH, BeAexcfl x^^axeJIbHoe cneKxpocKOHHnecKoe Haynenne hhh- 
6ojiee xapaKxepHHx npeACxaBHxejien axHx aneaA, oxoSpaHHHX na ocHOBaHHH 
^OXOMexpHHeCKHX Ha6jIK)AeHHH. 
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HacToamaa pa6oTa nocBamena nepBoii — ^oxoMeTpaaecKOH hbcth axoro 
KOMnjieKCHoro HCCJieAOBaHHa. 

2. B nporpaMMy (J)oxo 3 JieKTpHaecKHX Ha6jiioffeHHH 6 hjih BKJiioaeHH sbbsjija 
H3 CBo^Horo Kaxajiora TpnroHOMexpHaecKHX napajiJiaKcoB fl>KeHKHHC [12], 
;^JIa KoxopHx cpe^Haa KBaApaxHanaa oiiiH6Ka onpeAeaemia napajiJiaKca o6ec- 
neaHBaex nojiyaeane aCcojiioxHOH BeaHHHHH co cpeAnen oninSKOH ± 0^*34. 
KpoMe xoro, nporpaMMa Ha6aioAeHHH 6iiijia orpaHnaena ssesAaMH co cKJioHe- 
HHCM > —20° H BHAHMOH BHsyaabHOH 3Be3AHOH BejiHaHHOH ^ 10?*0. Bcexo 
Ha6jiioAaJiocb 234 3Be3Abi. 

Ha6aK)AeHHa BHnoJiHaancb na AByx MenHCKOBUx xeaecKonax c AHaMex- 
paMH 200 MM (MTM-200) h 500 mm (MTM-500). Ha o6ohx xeaecKonax npa- 
MenaaHCb sBeaAHbie aaeKxpo^oxoMexpbi c ycHneaneM nocxoaHHoro xoKa. 
B KaaecxBe cBexonpaeMHHKOB ncnojibsoBajiHCb (|»OToyMHo>KHxeaH OBV-l?. 

Ha 234 3Be3A, BomeAniax b nporpaMMy, 147 (ao 7?*0) Ha6jiioAanHCb na 
MTM-200 H 124 aseaAH (ox 6?*0 ao 10 ^ 0 ) — na MTM-500. 37 aaeaA Ha6jiK)- 

AaAHCb Ha o6ohx HHCxpyMOHxax n cjiyacnjin ajih npHBH3KH ^oxoMexpnaecKHX 
CHCxeM HHCxpyMOHxoB. fljia 3XOH Aean, a xaKBK© aJih npHBfl3KH k ApyrnM cn- 
cxeMaM Ha KaatAOM HHCxpyMenxe Ha6AiOAajiHCb asesABi CesepHoro noJiapHoro 
pHAa H HeKOTopbie Apyrne, aeataiAHe b AOCxaxoaHO ninpoKOM nnxepBajie cneK- 
xpoB. 

3. 3jieKxpo$oxoMexpHaecKafl ycxanoBKa na xejiecKone MTM-200 6HJia 
CHHcana panee [131. B npoAecce ee HcnojibsoBaHna '6hjih Bnecenbi HeKOxopbie 
ycoBepmencxBOBaHHH, h3 KOxopHX rJiaBHenniHM HBaaeTca BBOAOHne ^oxorpa- 
^HaecKOH perHCxpan,HH oxkjioHenHH raabBanoMexpa. 

Ha xejiecKone MTM-500 ncnoAbaoBajica 3Be3AHHH 3JieKxpo$oxoMexp, 
HaroxoBaeHHMH b MacxepcKHx (DnaHaecKoro nncxHxyxa JirV [14]. Ooxorpa- 
^HaecKaa perncxpaAHH oxcaexoB npHMeHHJiacb 3Aecb c caMoro Haaajia 
Ha6jiH)AeHHH. B KaaecxBe cxaHAapxHiix HcxoaHHKOB cBexa, oxHOCHxeJibHO 
KOxopHx onpeAenaaca 6aecK bboba, na o6ohx HHCxpyMOHxax ncnoabaoBaaHCb 
paAHO^oc^opH. 

B o6eHX ycxanoBKax ncnoabBOBaancb oahh h xe me CBexo^nabxpw, 
a HMeHHo GG14, BG28 n VG2. OnpeAeaenne 6aecKa sboba Beaocb aepea acea- 
XHH $Habxp GG14. K co>KaaeHHK), H3-3a Haanana MenncKOB mm ho Moran 
BecxH Ha6aiOAeHHH b Aocxaxoano AaaeKOM yabxpa$Hoaexe. Oxmoxhm xaKace, 
axo B xeaecKone MTM-200 (cxeMa HacMHxa) 6biao xpn oxpaaceHna ox aaio- 
MHHHpoBaHHMX BopKaa, a B MTM-500 (cxeMa Kyae) aexHpe. 

CnenHaabHoe nccaeAOBaHne, nposeAennoe na MTM-500, noKaaaao, axo 
3$$eKxaMH noaapHaaAHH cBexa na sepKaaax n ^oxoKaxoAe $oxoyMHoacHxeaa 
MoacBio np6He6peab. MaKCHMaabHaa cxeneHb noaapHsai^HH CBexa na aepaa- 
aax oKaaaaacb « 5%, a na $oxoKaxoAe yMHOH«Hxeaa » 2 % . Ha MTM-200, 
tab ycaoBHH b 3xom oxHomeHHH 6oaee 6aaronpHaxHH (na oaho naocKoe oxpa- 
Hcenne Menbine), HHCxpyMenxaabHaa noanpHsaana ne HccaeAOBaaacb. 

Toanaa cneKxpaabHaa ayBCXBHxeabHOCXb namnx ycxanoBOK ne 6Haa 
onpeAeaena OKcnepnMeHxaabHO. flaa npH6aH>KeHHOH xapaKxepncxHKH nx 
CeaeKXHBHHX CBOHCXB MH npHBOAHM 3^(]^eKXHBHHe AaHHH BOaH, OXHeCeHHH© 
K HCxoaHHKy CBexa c paBHbiM pacnpeAGaeHHeM OHeprHn Aaa ycxanoBKir 
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M I AT ^ 00 : — 3700 A, ■ 4400 A ii A 3 — o400 A. Oim 6 r>i;ii[ no.iyMeiibi iia 

ociioHa iiiui ii})oi}e;i,0niiLix n3Mej)eiiMH ciick T]) aji]>uoii ijpoapaHHOCTii (j[)Tf;ii>TpoB, 
iiMoniiinxca aaniibix o ciicKipajiMiorr npoapaqiiocTii cTGKJra MonucKa, a TaK>Ke 
(*pe;um\ ;uiiiih>ix citOKipaabiioii ayBCTBUToaiaiocTii c|)OToyMHO/KHTeaH [15J 

II AaiiTiLix 06 OTpa>Kenini ox 
aaioMiiinipoBaiiHLix 3e])Kaa 
116]. 

Ga e;iy 0 T } ro;pio [)ki] y t F:» , 
BTO axil HOCHT aUBIb 

]iaaiocTpaxiiBHHn xapaKiop. 
UmII MO>KflO 0rpaiII141TTT>CH, 
]IOCKOaBKy TOBIILie AailHLIC 

0 cnoKipajiBHOH ay nc/rBB- 
7 c Ji 1 > 11 0 c 1 1 1 ’ a lu I a p a x y pxi 1 1 pu 
aiia:iii 3 e Maxepiiaaa iiaoaio- 
Aoiinir no ncJioah 3 y iotch. 

4. Ti3Becxiio, HTO iia^eH^- 
iibiii yaex arMoc(|)epiioH: 
aKcxniiKiniii iiMoex Ban^Hoe 
3iiaBemie b paooxax no no- 
(‘TpoeHino ({jyiiAaMCHxaaB- 
iibix KaraaoroB ({lOioBaoK- 
xpiiHecKJix Boaininii n hbo- 
TOB 3ne3a. /l,a>Ke iieooab- 
nine oiuiiuKii Moryx 3js,cc}> 
IipilBeCTII K Iioxopo BLICO- 
Koif xoBiiocxiT, Koxopoii xa- 
paKxe])H3ycxcn (|)oxo3aeK- 
TpuMecKiiii Moxo^. Ocooo 
xinaxeaiaio Aoa/Kua yaiixLi- 
BaxBCH aiMoc({)opiiaH okc xith- 
KJUiJi npJi pa6oTe iia oocep- 
Baxopniix, paciioao/KCiiHHX 
iia HouGai.iiiun Bhicoxo iia;i, ypoBiioM Mopii, r;i,e iioan c xopomeii ii ycxoiiaiiBOH 
iipo3])aaiioc Ti.io BcxpcaaiorcH AaaeKO no aacro. 9xo othochxch ii k KpuM- 
cKoii oucepBaxopiiH, paciioaoH^eimoii iia BbR'oxc Bcero aiiiiib OKoao 600 m. 

^aa yaoxa okcxitiikuiih Obia npiiMeiiOii aioto;!,, iipeAJiOH^ciiiiLiH b cboo BpoMH 
oAHiiM II3 aBxopoB [16] nocxpoeiiim cjiy iiAaMGiixajibHbix KaxaaoroB niiexo- 
BLix aKBiiBaaeiiTOB ii oGooiaemibiii no3Aiiee E. K. Hiikouoboii Aaa nocxpoe- 
liBH KaraaoroB 3Be3Aiibix BeanaiiH [17]. IIciioab30Baniie 3xoro Mexo^a noKa- 
3aao, arc c ero noMombio mojkho aocxiibb Bnoane 3^;3;oBaexBopHxeabHOH xoa- 
iiocxii II npii cpoAHwx ycaoBiiHX HaGaioAOHiiih IloaxoMy iiaSaioAemifl bojihcb 
H e B cxoab xmaxeabiio oxoopaiiHLie hohh, krk axo aeaaa, HanpnMep, A. C. Illa- 
pOB [10]. 

B paccMaxpiiBacMoM Mcxo;i;e onpoAeaeiiiiH BHaaeiiiiH 3 kcxhhkii;hh h ee 
xo^a B TOHciiire iiohh iipiiMCiiHexcH cxaiiAapxiiaa 3Be3Aa. ^Jin axoro iieoSxo- 
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J^HMO 3HaTI> C BeCbMa BHCOKOH TOHHOCTfcH) 66 $0T0M6TpHHeCKH6 napaM6TpH: 
BH6aTM0C$epHBI6 3HaH6HHfl 6jI6CKa H l^B6Ta B TOH ^OTOMexpHHeCKOH CHCT6M6, 
B KOTOpOH B6flyTCfl Ha6jIIOfl6HHfl. 

3th napaM6TpH 0np6^6JIflI0TCfl Ha OCHOBaHHH C00TB6TCTByK)mHM o6pa30M 
cnjiaHHpoBaHHMx noBTopHHX Ha6aH)AeHHH nporpaMMHLix 3B63A, TaKHM o6pa- 
30M, AJIH Onp6A6JI6HHfl BH6aTMOC$6pHHX 3HaH6HHH 6jI6CKa H AB6Ta CXaHAapT” 
HOH 3Be3AH HCnOJIbSyexCH BCfl COBOKynHOCXb nOBXOpHHX Ha6HIOA6HHH npo- 
rpaMMHux 3Be3A. 

OcxaHOBHMCfl Ha 3XOM HecKOJiBKO noApo6H66. 

BBeACM o6o3HaHeHHH. Ilycxb m naSjiiOAeHHHH SjiecK cxaHAapxHOH 
3Be3AM, a mjj H — npM6jiH)K6HHoe h HCXHHHoe BHeaxM0C$epHH6 3Ha- 
q6HHfl 6jiecKa. CooxBexcxByiomHe qB6X0BHe aKBHBajienxLi o6o3HaHHM q6p6a 
C, Cq. fljiH nporpaMMHOH 3Be3AH coxpaHHM xe me o6o3Haq6HHH, ho 
6yAeM BMAeJiflxB nx aBesAOHKOH. Ilycxb AaJi66 Z' (z) a6o3Haqa6x BOBAymnyioi 

Maccy, Ha KOxopoH HaSjiiOAaexcfl 3 Be 3 Aa; 7 ] = -^^^ — othohibhhb BosAyniHHX 
Macc ajih nporpaMMHOH n cxaHAapxHOH 3 B 63 a, oxHocnmHXCH k mo- 
MeHxy Ha 6 jiiOAeHHfl nporpaMMHOH; ^ = H 3 MeHeHH 6 ^aKxopOB 3 kcthhk- 

HHH o 6 mero HBOxoBoro {ac = ^ HSM^enHeM 

ABexa 3 Be 3 AM. 06 o 3 HaqHM xaKHce nepes h ACq = Cq — C' 

HCK 0 MM 6 nonpaBKM K npH 6 aHJKeHHHM 3 HaqeHHHM 6 jI 6 CKa H ABOXa cxaH- 
AapXHOH 3 Be 3 ABI. 

SHaqeHMH C*' h m*' bh^hcjihioxch no ohobhahhm ^opMyjiaM: 

c; = c- + {«;+ -(0^0 - Q} f (n 

/n — wIq 


KaK ii 3 BecTHO ( 16 , 17 ), flBa Ha 6 niofleHHH oahoh h toh ate nporpaMMHOH 
3 Be 3 SH (HHfleKCH 1 H 2 ) flaioT cneAyromHe cooTHOineHHa ahh ABera asesAu: 

i„(c; 

. , Ce = c; - ii,4c. + 1 , (c; - c.) f pj) j ■ 

H aHajiorHqHHe ypaBHeHMa ee 6 jiecKa: 

K = < — + T„ (^^0* — <^o) P (^i) j 

<2 = K — + Tm ipl —C^)P «) i . 

Bepfl pasHocTH, naxoAHM: 

“o’; — ”>» = (■'! - %) ic. + T. (Co — Q K) — ^ 
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B cjiynae, ecjiH SHaHeHire C* — ne oneHt BejiHKo, to ero Bnojine 
M03KH0 6e3 noiepia tohhocth saMeHHTt BejiHHHHoii C*' — 

OnpeAeJiHB KaKHM-aH6o cnocoSoM (HanpHMep motoaom Byre huh mcto- 
flOM CMapxa) BHaneHHfl h mw Mo>KeM ajih Bcex cooTBexcTByiomHM 
o6pa30M Ha6jiioji;eHHHx SBes^ nocxpoHXB chctgmh ycjioBHWx ypaBHeHHH (3) j 

H (4). Hx pemeHHe no Mexo^y HaHMenbniHx KBa^paxoB ^aex BeJinnHHH • 

H Am^, a xaKHce 7^7 h 7^. | 

fljia naaemHoro onpeAenenna BennaHH 7^7 h 7^ n3 cncxeM ypaBHeHHH j 
BHflia (3) H (4) HeoSxOAHMO, HTo6h K03$$HI^HeHTH npH HeHBBeCTHBIX cy- I 

^^ecTBeHHO paajiMnajiHCB Me>K;i;y co6oh (na axo ynaaaji xaKJKe h A. C. Illa- 
poB, npHMeHflBmHH xoT me mgtoa ynexa 3Kcthhkhhh [10]). BHnojineHHe 
yKasaHHLix ycjiOBHH Tpe6yex oneHt xmaxejibHoro njianHpOBaHHH Ha6jiioA6- 
hhh nporpaMMHMx aBea^, HoaxoMy na npaKXHKe yAoSnee onpefl;ejiflxi> 3Ha- 
HeHHH 7^7 H 7^ 0.3 cnei^naJibHHx HafiniOAeHHH, xoth axo h HMeex xox ne- 
flOCxaxoK, Hxo HOJiyneHHHe snaneHHH, cxporo roBopa, npHMeHHMU tojibko 
K HoaaM, B Koxopwe Bejincb cneii;HajibHHe Ha6jiiofleHHa. Bonpoc 06 H3Me- 
HeHHH 7c H 7,„ ox HOHH K HOHH eu^e ocxaexcH oxKpHXHM H ^o;^JIe)Ka^^HM I 
cnei^HajibHOMy HCCJieAOBaHiiio. 

B nepBOM npH6jiH>KeHHH moh«ho, ofl;HaKO, nojiaraxb, hxo 7c h 7^ nocxo- 
hhhh[16], [17], XOTH HeKOxopHe aBxopH h onpe^eJiajiH hx cpej^nne ana- 
aeHHH fl;jia ox^ejibHHX HoqeH[18], [19]. 

Hcxo/^a H3 yKaaaHHHx coo6paH{eHHH na MTM-500 6hjio npeffnpHHHxo 
cnei^HajiBHoe onpe^eJieHHe BejiHHHH jc n 7^. ^jia axoro HcnonbaoBanHCb 
HaSnioAGHHa jiByx (MH^eKCH 1 h 2) fl;ocxaTOHHO 6jih3Khx 3Be3fl c pasJiHH- 
HHMH HBexaMH. BndpaHHue sbobah Ha6jiK)A£iJinci> nooaepeAHO ox aeHHxa 
ffo 3HaneHHH BoaflymHHx Macc nopa^Ka xpex. SaxeMj cxpoHjincb jihhhh 
Byre, no3BOJiaBniHe onpeflejiaxt ajih nio6oro MOMeaxa BpeMenn sHaneHna 
HaSjiiofleHHHx HiBexoB H 6jiecKa oSenx aBea^: 

^2 = ^0*2 + ^.2^ (^•) = c;, + (a,, + 7, (C,, - C,,)} F (Z-). 

3flecb npHHHMaexca, hxo ^ {z*) = F (^z^y 

Bepa paaHocxb axnx ypaBHeHHH, nojiyHHM: 

q -q =(c;-c;)+ 7,(c; - c;,)F{z^y (5) 

PemeHHe CHcxeMH ycjiOBHHx ypaBHeHHH (5), cocxaBjieHHHx no bcgm na- 
6jiK)AeHHaM, flaBajio BHaneHna 7^ h AaajiorHHHHM o6pa30M I 

onpeAejiajiocb h sHaneHne 7,,,. j 

HaSmoffenna, BBinojiHeHHHe b xeneHHe xpex Honen, ^ann npaKxiiHecKH j 

coBHaflaiomHe jihhhh Byre h, cjieAosaxeJibHO, OAHHaKOBHe anaHenHa 7^ h 7^. 

/^aa nepBoro (cHHe-meaxoro Bxoporo (cHHe~$HoaexoBoro aBexoB 

H 6aecKa b meaxoM ^nabxpe ohh OKaaaancb caeAyiomHMH: 

Tci2 = — 0"05 + OW; 7c 23 = — orolo ± 0:”004; 7,,, = 0:”002 ± 0”008. 
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3HaqeHHe uaao h 6 bi;io npHHHxo laK we, Kan h paBHUM Hyjiro. 
Oto He Morao BHecxH 6ojibmHX omH6oK b BejiiwHHH C*,, nocKoatKy paa- 
HOCTB IWeXOB Mewfly nporpaMMHHMH H CXaHflapTHHMH 3Be3«aMH peflKO 
npeBocxoflHaa 0”3. 

Ha MTM-200 o6pa6oxKa Ha6aK)ffleHHH npoBOflHaacb co caeflyrowHMH ana- 
HeHHHMH BeHHHHH 7: 

Tm = -0”066; y^^ = + 0.”030 h •r„ = 0r'000. 

3xh BeflHHHHH Shhh HaHAeHBi H3 KpHXHHecKoro conocxaBHeHHH 3HaHe- 
HHH, HOJiyTOHHHx DO Mexofly CMapxa, h 3 pemeHHH ypaBHenira xnna (3) h 
( 4) H H3 coHocxaBHeHHH 3HaHeHHH ac2St a*, BBiHHcaflBniHxcfl flna 

3Be3fl paSHIiIX KBeXOB. 

5. Ha6aiOAaxeai>Hafl nporpaMMa 6uaa BunoaHeHa b xeaeHHe 1953 

1955 rr. 

KaK yKasuBaaocb Bume, Ha6aioaeHHH Beascb Sea aocxaxoHHO cxpororo 
oxSopa HoaeH. He HineH bosmowhocxh npeABH«exi, aapanee xohhocib, KoxopaH 
npH 3XOM Syaex oSecneaena, aacxo npoBOflHaocb Soabmee, a HHorfla h anaHH- 
xeabHo Soabraee ancao naSaioaeHHH, tom axo noaflHee oKaaaaocb neoSxoflH- 
mhm aaH noayneHHH nywHOH xohhocxh hc MenbineH +07*01 naa neexa a 
+07*02 ffjia SaecKa. 

HopHHOK HaSaioaeHHH na xeaecKonax MTM-200 h MTM-500 Sbia ae- 
CKoabKO paaaHHHHM. Ecaa BBecxn oSoaHaHeHaa ^aa oxKaoHeaaa raabBaao- 
Mexpa : T — npa aaKpHxoM $oxoyMHOwaieae, Cx — ana $oiOMexpaaecKoro 
paaaoaKXHBHoro cxanffapTa; JK*, C*. (D* a JK^,, C$, - aaa aBeaflBi 

a (|)OHa paaoM c Hero b weaioM, chhcm h ^aoaexoBOM ^aabxpax, xoraa npa- 
HHTue cxeMbi HaSaroaenaa Syayx Bbiraaaexb caeayroniaM oSpaaoM: 

MTM-200: T— Cx— T; }K$— 0$— C*— JK*— T— }K*— C*— O*— 

— Cj — JKif; 

MTM-500: T — Cx — T; T — }K* — C* — ®* — ®* — C* — JK*; T JK^ 0$— 

®0— T. 

BpeMH ^oxoaanaca Kawfloro oxHaoHenaa raabBaaoMexpa BapbapoBaaocb 
ox 45 flo 60 ceK. , a aHorna a Soaee, b aaBacaMocxa ox cocxoaHaa npoapaa- 
Hocxa, KaaecxBa aaoSpawenaa a SaecKa HaSaroaaeMoa aaeaaH. 

HxoSh oSecneaaxb onpej^eaenae aKcxaHKaaa b aroSoe BpeMa roaa, aaa 
Kawfloro aHCxpyMOHxa Suao BbiSpaao no nexupe cxaHaapxHux aBeaau. 

Ajih MTM-200: p Aql(37'9; KO); tj Pis (3772; KO); HD 6856 (576; GO) a 

HD 114710 (4'"3; GO); 

flaa MTM-500: HD 4628 (578; KO); HD 41380 (577; KO); HD 103484 
(576; KO) a HD 172190 (676; KO). 

CxaHflapxHHe aaeasH Ha6aroaaaacb npaSaaaaxeabHO o^aH paa b noaxopa 
aaca a aepea Menbraae npoMewyxKa BpeMeaa b hohh c HeycxoHHHBoa npoapaa- 
Hocxbro. B HeKoxopue Hoaa CHCxeMaxaaecKae oxKaoHeHaa noayaeHHMx bho- 
aTMoc4)epHHx napaMexpoB aBeaa, pacnoaoweHHHx b oahoh oSaacxa, ynaaM- 

4 H 3 b. KpbiMCK. oOcepBar., tom XVII 49 
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BanH Ha HeoflHopoflHOCTb b pacnpefleneHHH npoapaHHOCxa no neSy. HHorfla 
B TBKHX cjiy^aHx anaHeHHe 3 kcthhki^hh ajih HHiepecyiomero nanpaBjieHHH 
onpeffeJiflJiocb no naSniOAeHHflM nporpaMMHHX yme HMOBmax naAeJKHHe 

onpeAeJieHHfl SjiecKa n ABexa. B 6ojibmHHCTBe cjiynaeB naSjiiOAeHHfl b nena- 
AOH^HHe HOnn He npHHHMaJIHCt bo BHHMaHHe, 

6. IIpoAecc o6pa6oTKH Maxepnajia Ha6jiK)A6HHH npoxoAHji no cjieAyion^HM 

axanaivi: 

1 ) no MeiOAy Byre hjih CMapxa onpeAeJiflJincb npeABapHxejiBHBie bhb- 
axMoc^epHHe ananennH C''oi2> ^'023 ^ ^ 0 cxanAapxHHX anesA. 

2) Ho KaHtAOMy Ha6jnoAeHHK) cxaHAapxHOH aBeaABi onpeABJi^Jincb npeA- 
BapnxejibHHe ananennH ^aniopoB aKcxnnKAHH aC'Vi 2 , clCc 23 h h cxponjincb 
rpa$HKH HX naMeHenna co BpeMeneM. 

3) Bhoch b naSjiiOAeHHbie ananennH abbtob h SnecKa nporpaMMHHX aneaA 

nonpaBKH aa aKCTHHKAHK) n BeJinanny onpeAeJiajincb nx npeABapnxejib- 

HHe BHeaxMoc^epHHe ABexa n 6jiecK. 

4) Ho noBxopHHM Ha6jiK)ABHHHM (hhagkch 1 h 2) nporpaMMHHX 3BeaA> 
Ha6jiK)AaBmHxcfl c abhhoh cxaHAapxHon aneaAOH, cocxaBjiflJincb ypaBHenafl 

BHAa (3) H (4): 

( 6 ) 

npeflnonaraiomHe, hto b C*' y®e BHeceaa nonpasKa aa PeraeHae axnx 

ypaBHeHHH no Mexo«y HanMeabranx KBaApaioB waBano aaaaeHHH AC012, 

AC 023 a Am^. 

5) B BHancneaHHe paaee npeABapnxenbaue aHaneana hboxob h onecKa 
nporpaMMHHX aBea^ bhochuhcb nonpasKH aa AC12, AC23 h A/w, comacao 
^opMynaM (1) n (2): 

OnpefleneaHHe xanuM oSpaaoM CJ n m* aojijkhh oSpaaoBHBaxb 4>yHAa- 
HeaxajibHue (|>oxoMexpHaecKHe chcxomh, xaa khk oan nonyaeaH na ycjio- 
BHH oxcyxciBHH xoAa BaeaxMOC^epaux napaMOxpoB aBeaA aan 01 Taa 
s OT F (z) [16]. 

6 ) CncxeMU aboxob, nojiyaeaaHe c paannaHUMH cxaaAapxHHMH asea- 
AaMH (HHAeac «A:»), apnBOAHJiHCb a oahoh, HaH 6 o 3 iee HaAeatao onpeAeneaHon 

(HHAeac «0»>). Ecjin npnBOAHMaa encxoMa 6Hna ^yHAaMeaxanbaon, xo nc- 
noJibaoBanacb ^opMyjia 

C(o) = « + pCW. (8) 

Ecjih ate apaBOAHJiacb cncxoMa, nonyaeaHaa c npn 6 jiH 3 KeHHHMH aaaae- 
HHflMn napaMexpoB cxaaAapxaon aBeaAU, npaMeHanact ^opMyna 

C(«) = n + pCfy + ;>AC(»)t,(''). (9) 

AHanornaHHe peAyKnnoHHHe ^opMyjni ncnonbaoBajincb n ajia 6 jiecKa 
SBeaA- 
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B ^po^ecce o 6 pa 6 oTKH ^J^e bosmowkho npeMenaJiHCb rpa^HaecKne Me- 
TO^H H HOMOrpaMMH. yA 06 H 0 H H HpaKTHaHOH OKaSaJiaCb JIOrapH^MHHeCKaa 
niKajiKa HSMepeHHH otchgtob rajitBaHOMexpa na perncxporpaMMax. 

flaBaa HeoSxoAJ^Myio xoqnocxb, oaa anaHHxejibHo ycKopaaa o 6 pa 6 oxKy. 

7. 3a ocHOBHyio cncxeMy ® ^023 ^a MTM-200 6HJia npanaxa ch- 

cxeMa, nojiyaeHHaa no nadjiiOAeHHaM co cxaHflapxHOH 3Be3;i;oH p Aql (cncxeMa 
P Aql). fljia MTM-500 xanon CHcxeMOH 6HJia CHcxeMa cxaHfl;apxHOH 
HD 4628. B o6ohx cjiyaaax bh6op onpefleaajica hhcjiom ycjioBHtix ypaBne- 
HHH, oSpasoBaHHHx ffjia onpeAejieHHa BneaxMoc^epHHx i^sexoB cxaHfl;apxHOH 
BBesAM. J]|jia MTM-200 xannx ypaBHenaH 6 hjio 46 flJia onpeAejienHa 
H 39 fljia onpeflejieHHa ^6*023, a MTM-500 no 69 ajih Kaac^on nonpaBKn, 
Hna^e npnBOflaxca SHaaenna nonpasoK c nx cpep;HHMH KBa^paxHaHUMH 
oniH6KaMH ffjia ochobhhx cncxeM MTM-200 n MTM-500. 


HHCTpy- 

CTaHHapTHaH 


^rJo23 

MCHT 

SBCSHa 

MTM -200 

P Aql 

-|-0’?*001 ± O’TOOS 

-|-07'079 ± 07*009 

MTM-600 

HD 4628 

— 0”009 ± 07*001 

-1-07*011 ± 07*002 


Hocjie BHecenna nonpaBOK b nsexa nporpaMMHHx 3Be3ji: 3a BejinannH ^Cq^2 
^ 6 hjio npoBepeno, asaaioxca jih nonyaenniae cncxeMH (JiyHAaMeHxajit- 


^^oiz 
^0,1 


0.0 


- 0 . 1 , 
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—r • 



— 1 1 1- 
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— • •r* — — •• 

— — j 1 1 
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0.3 0.¥ 
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0.6 0.7 0.8 0.9 


1.0 


S0qz3 

^0.1v 




0.3 0.¥ 0.5 0.6 0.7 0.8 0.9 1.0 

cDnr. 2. SasHCHMOCTB ^ 


1.1 Atj 


1.1 Otj 


HLiMH. Hxo 6 h ySeAHTbca b oxcyxcxBnn b axoM cayaae xo^a BneaxMoc^epHHX 
BeanaHH ® ^*023 6biJiH nocxpoenH rpa^HKH, Asiiou^ne SHaaenna pa3- 
Hocxen ABexoB 8 Cq^2 ^ ^ ^023 noBxopHHx Ha6aiOAeHHH asesA b aaBHcn- 
MOCXH ox At). 

Ha $Hr. 2 npHBOAflxca axn rpa$HKH ajih ochobhoh cncxeMH MTM-500, 
npH coBepmenno cnyaannoM KOM6HHHpOBaHZH noBxopHHx naSjiiOAeHnn 
B napH. Fpa^HKH noAxsepacAaiox, axo o6e chcxgmh aBjiaioxca ^yHAaMeHxanb- 
HHMH. AHaJiornaHaa npOBepna 6HJia npOBeAena n ajih ochobhoh chcxomh 
MTM-200. 

C noMombK) ^opMyn xnna (8) n (9) sneaxMocij^epHHe ABexa Apyrnx cncxeM 
6HaH peAyAHpoBaHH k ochobhhm ^ynAaMeHxanbHHM cncxeMaM KaacAoro 
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HHCTpyMeHTa. SaieM ana KaatAOH SBeasH nojiyneHM cpeflHHe SHaaeHHH 

C HX CpeAHHMH KBaApaTHHHBIMH oina6KaMH. 

Ha (|»Hr. 3 ajih npHMepa conocTaBjieHu cpeAHne aHaneHHH Cm h Con 

3Be3A, 06mHX fflJia o6ohX HHCipyMeHTOB. 


Cm9.(MTM-S0ni 



Cgjj[MTM~200] 

<DHr. 3. ConociaBJieHHe cHHe-Mcejiiux i^seTOB SBesA, nojiy^ieHHHX 
Ha TejiecKonax MTM-500 h MTM'200. 

C noMomBK) 3THX 3663^ 6 hjih nojiy^eHH peAyKi^HOHHHe $opMyjiM AJia 
npnBeAeHHH i^BexoB b cHcxeMe MTM-500 k ochobhoh (j[>yHAaMeHxaai>HOH ch- 
cxeMe ^MTM-2(X) : 

€^2 = — 0:”006 + 0.883 Co“, (10) 

(±0.002) (±0.008) 

== — 0^035 + 0.935 (H) 

(±0.008) (±0.008) 

3Aecb, KaK H BCK>Ay Aajibine, b peAyKAHOHHHx $opMyjiax npHBOAflxca 
CpeAHHe KBaApBTHHHBie OinH6KH. 

PeAyKAHOHHaa $opMyjia, cBasHBaiomaH Asex C 012 ^ cHcxeMe MTM-200 
c ABexoM {B — V) ^oxoMeipnaecKOH cHCxeaiH ^acoHCOHa h Moprana, 6iiiJia 
xiojiy^iena h 3 conocxaBjieHHH abcxob 59 3Be3A, o6iahx ajih o6ohx KaxajioroB: 

(5— F) 0!”883 + 1.321Coi2- (12) 

(±0,003) (±0.009) 
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Ha $Hr. 4 asho rpa^nqecKoe conocxaBjieHHe o6ei[x CHCxeM, a na $Hr. 5 
conociaBjiflioTCfl i^sexa aseaff, o6mHx c KaxajioroM A. C. UlapoBa Cm- 

OnojiexoBHH ^HJitxp HameH cHcxeMu i^bcxob C023 A^Baji BMecxe c ohth- 
KOH HHCXpyMeHTOB (rJiaBHtIM oSpaaOMMeHHCKaMH) a$$eKTHBHyK) AJIHHy BO^HHH, 
anaHHxejiBHo oxjiHHaiomyjocfl ox cooxBexcxByiomeH b CHCxeMe U — B 
coHa Moprana. IIoaxoMy ABexa ^ cHcxeMe U — B ne dphboahjihcb 
H BomjiH B Kaxajior 603 HaMeneHHH. 

^012 ^ TM ”200) 



<I)Hr. 4. ConociaBJieHHe aBexoBHX CHCieM {B — V) h Cqi^- 

8. OnpeflejiGHHe BneaxMoc^epHHx aHaHeHHH 6jiecKa npoBOAHJiocb nocjie 
xoro, KaK yme 6hjih nojiy^enH BneaxMoc^epHHe ^Bexa asea^, npeABapnxejit- 
Hoe anaHHe KOxopHx neoSxoAHMo b axoM cjiynae [cm. ypaBHenne (2)]. 

HopflAOK o6pa6oxKH aAect ne oxjiHHajicn ox npanaxoro npn o6pa6oxKe 
ABexoB. OcHOBHBie cHcxeMH 6 hjih, KaK H B cjiyaae ABexoB, npoBepenH Ha ^yn- 
AaMGHxajiBHOcxB. Ha ^nr. 6 (noAo6HO ^hp. 2) npHBGAGH b KaHGcxBG Hjijiiocxpa- 
AHH rpa^HK npoBepKH ajih CHcxeMH MTM-500. 

PeAyKAHfl cHcxeM, oxHocamHxcfl K paajiHHHHM nepHOAaM h paajiHHHHM 
cxaHAapxHHM aseaflaM, nponaBOAHJiacb no $opMyjiaM BH^a 

= n -j- pm^^\ (13) 

coAepHcaiAHM ypaBHOHne HpKocxn h hg coAepHcamnM ypaBHGHHH abgxb. Ha 
xaKOH xapaKXGp cBaan MGJKAy cncxeMaMH yKaatiBajio hghocpgacxbghho rpa- 
$HHeCKOG COnOCXaBJIGHHG pGAyniHpyGMHX BGJIHaHH. 
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PeffyKii;HOHHaH $opMyjia, cBflSHBaiomafl cHcxeMH SjiecKa ajih MTM-200 
H MTM-500, HaHffeHHaa na ocnoBaHHH conocTaBjieHHH oSmiix sBeaj^, nojiy- 

HHJiacb cjieAyiomeH: 

^(500) ^ + 0!”015dr^. (1^) 

C noMomtH) 9TOH (|)opMyjiti Bce Ha 6 jiH)AeHHH 6 jiecKa SBeaff 6 i)Ijih npHBeffeHM 
B oflHy CHCTeMy, Oia cHcxeMa aaxeM StiJia peAyii.HpoBaHa k cncxeMe V 


noiz[MTM-ZD0) 



CDnr, 6. SasHCHMocTi. Sm ot Atj. 

coHa— MopraHa c noMombio $opMyjiH, HaHj^ennoH no 83 o6mHM sBesAaM 
(rpa^naecKoe conocxaBJieHne npHBeAeno na ^nr. 7). 

V = r9A7 + O’”974m(5oo) _ 0.005 (15) 

( ± 0 . 005 )( ± 0 . 004 ) ( ± 0 , 001 ) 

Boji&mne ananenHH BejinanH n b (j^opMyjiax (14) n (15) ne AoancHH BHawBaxb 
HeAoyMeHHe, xaK kbk nyjibnynKXH chcxomh SjiecKa ajih MTM-200 n MTM-500 
onpeAeJiHJiHCb npKocxbio cxanAapxHHx ncxonnnKOB cBexa. 

IloayneHHbie BHeaxMoc^epniie ^oxoMexpnHecKne napaMexpti naSniOAen- 
HHx sBeaA^ 6 jiecK b cncxeMe V n ABexoBHe aKBnBajienxH {B — V) n 
npHBeAeHLi b naxoM — AesaxoM cxoji 6 n;ax xa 6 ji. 1 . 9 xh anaaenna conpOBO- 
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wflaiOTCH HX cpeffHea KBanpaTHHHOH oraH6KOH, a TaKHte tocjiom HcnojibaosaH- 
HHX Ha6jiiofleH0;H n (tocjio Ha6jiH)BeHHH ABeroB B V a Cq 23 OAaaa- 
KOBO). B nepBHx CTOJiSpax Ta6nHAH abeh: nopHAKOBufi aoMep SBesAH, ee 
HOMep B Kaxajiore ^TparoHOMeipaaecKax napajuiaacoB Ji;>KeHKHHC a 3KBa- 



(Def. 7. ConocxaBJieHHe 6jiecKa asesfl b ^oTOMexpHHecKHx CHcxeMax 

m<500) H V. 


TopnajitHHe KOop^HHa™, OTneceHHLie k paBHOffencTBHio 1900 r. IlpHBeffeHH 
TaKHce a6cojiK)THue BejiHTOHH B (|)OTOMeTpHqecKOH cHCxeMe V (My) H cneK- 
TpajibHBie KJiaccH, peAyn;HpoBaHHHe k cncxeMe MK. Gnoco6H nojiyB[eHHH 
3xnx flByx nocjieji[HHx bgjih^hh, a xaKHte jiiaHHBi© o6 ocxajibHHx cxoji6ii;ax 
xa6ji. 1 6yflyx paccMoxpeHH hh^kg. 

fljIH CpGAHHX KBaApaXH^HHX 0 mH 60 K KaxaJIOJKHHX anaHGHHH 6jIGCKa H 
n;BGX0Btix 3 KBHBajiGHX 0 B nocxpOGHHoro Kaxajiora nojiy^GHH cjiGAyiomHG 3Ha- 
qGHHfl: 

0,. = +0’r009; = +0"*004; = iO^^OOS. 
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« ( 1900 ) 8 
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TadjiHi^a 1 
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TaGjiHi^a 1 (npodojiOKenue) 






1 

1 





KM 

V, 

ceK 


V 


KaTH^orn 

B- 

V 

KaTajiorH 

My 


CncKTp 


m m 

10.14 ± 0.01 

2 


m m 

1.34 ± 0.00 

2 

m m 

8.1 ± 0.3 

K7 

(26.7) 


4.11 

1 

12 3 


0.48 


12 3 

3.6 

2 

F7V 

33.0 


3.44 


1 2 


0.09 

2 

1 2 

1.9 

2 

A2V 

20.7 


5,41 


2 


0.66 


2 

4.7 

2 

GO 

31.2 


4.25 

0 

2 3 


0.31 

0 

2 3 

2.3 

3 

FOIV 

44.4 


4.49 


1 


0.42 


1 

3.6 

2 

dF5 

34.9 


6.04 

0 

1 2 


0.87 


1 2 

6.6 

1 

dKO 

24.7 


9.08 


1 


1.38 


1 

7.9 

2 

dK7 

80.1 


4.04 

0 

12 3 


0.59 

0 

12 3 4 

3.7 

1 

GOV 

87.8 


5.06 


1 


0.58 

2 

1 4 

3.5 

2 

dF8 

26.9 


3.85 


2 


0.52 


2 

3.1 

2 

F7V 

53.0 


7.84 


1 


0.89 

2 

1 4 

5.8 

2 

dKl 

75.6 


4.82 

1 

12 3 


0.69 

1 

12 3 4 

4.7 

1 

G5V 

23.2 


5.50 


2 


0.62 


2 

5.6 

3 

dGO 

67.6 


4.22 


2 


0.71 


2 

5.2 

1 

G5V 

129.1 


5.20 


2 


0.56 


2 

5.1 

3 

G2V 

73.3 


1.80 

0 

2 3 


0.48 

0 

2 3 

—0.9 

4 

F5Ib 

6.2 


7.84 


2 


1.16 


2 

6.8 

3 

dK5 

64.2 


8.39 


1 


1.35 


1 

7.5 

2 

dK7 

54.2 


3.73 

2 

] 2 


0.87 

2 

12 4 

6.1 

1 

K2V 

21.7 


4.29 

2 

1 2 


0.56 

1 

12 4 

3.0 

2 

F8V 

54.4 


8.57 


2 


1.30 


2 

8.2 

2 

K7 

71.0 


9.09 

8 

1 

5 

1.35 


1 

8.0 

2 

K7 

27.8 


3.54 

3 

2 


0.92 

1 

1 2 4 

3.7 

1 

KOIV 

33.2 


3.80 


2 


1.16 


2 

1.9 

4 

K1 

62.2 


8.24 

0 

1 

5 

1.13 


1 

6.7 

2 

dK5 

65.2 


9.04 


1 


1.88 


1 

8.6 

2 

dK7 

61.7 


8.02 


2 


1.12 


2 

8.0 

3 

dK5 

13.1 


8.50 


1 


0.87 


1 4 

7.2 

2 

dKO 

96.0 


5.42 


1 


0.51 

1 

1 4 

4.1 

2 

dF6 

31.2 


5.97 

4 

1 

5 

• 0.62 


1 

5.2 

2 

dG5 

29.7 


4.45 


1 2 


0.81 

0 

12 4 

6.0 

1 

dG8 

106.5 


7.62 


2 


1.07 


2 

6.8 

3 

K1 

(59.0) 


4.26 


2 


0.B6 


2 

2.9 

3 

F5 

32.9 


8.39 


2 


1.14 


2 

7.8 

3 

dMO 

38.8 


8.63 

2 

1 2 


1.42 

2 

1 2 

8.4 

2 

dK7 

45.8 


0.78 


2 3 


1.55 


1 2 3 

—0.8 

2 

K5III 

57.6 


8.02 


2 

5 

1.08 


2 

7.5 

3 

K4 

(28.9) 


9.95 


1 2 


1.53 


1 2 

9.9 

1 

M3 

72.3 


8.02 


1 


0.92 


1 

6.3 

2 

K4 

(26.3) 


5.52 


1 


0.63 


1 

4.6 

2 

dGl 

22.9 


7.55 


2 


0.89 


2 

5.7 

4 

G5 

(65.5) 


3.18 

2 

1 2 3 


0.45 

2 

12 3 4 

3.7 

1 

F8V 

30.1 


6.74 


2 


0.54 


2 

4.3 

3 

F6V 

(15.5) 


9.84 


2 


1.43 


2 

9.3 

3 

M2 

(9.0) 


6.24 

3 

1 2 


1.05 


1 2 

6.3 

1 

dK2 

61.8 


8.35 


1 


1.46 


1 

8.9 

2 

MO 

11.3 


4.89 


2 


0.64 

1 

2 

3.7 

3 

dGl 

48.6 


2.77 

0 

2 3 


0.12 


2 3 

0.9 

2 

A3III 

15.9 


59 


! 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



h m o ^ 

99 1164 5 08.8 —57 37 ^ ^ 

100 ** 1199 12.1 +40 01 4.74 ±- 0.01 7 0?61 ± OM 8 

101 * 1211 14.1 — 3 11 7.76 0 2 1.04 0 2 

102 1224 18,6 +17 17 4.98 1 6 0.65 1 5 

103 1242 23.5 — 3 34 7.96 2 2 1.50 0 2 

104 1256 26.4 — 3 42 7.98 1 2 1.51 0 2 

105 1280 30.6 —23 31 

106 1289 33.2 +53 26 6.21 1 10 0.83 0 10 0.89 1 

107 1314 39.2 +37 16 7.37 2 5 0.83 1 6 0.88 1 

108 * 1316 40.3 —22 29 

109 1339 44.9 —51 06 

110 1354 48.5 +20 15 4.40 1 7 0.62 1 4 0.64 1 

111 1359 49.3 + 2 08 

112 * 1365 50.3 +13 55 6.61 1 5 0.67 0 5 0.69 0 

113 • 1893 56.9 + 9 89 

114 1430 6 06.4 —21 49 8.20 1 3 1.52 0 3 1.28 0 

115 1436 07.7 +10 40 6.46 1 9 0.69 1 7 0.70 0 

116 1459 10.8 +12 18 

117 1468 13.2 —74 43 

118 1530 29.2 +79 40 6.47 1 

119 1588 31.6 +17 38 9.63 1 

120 1668 35.1 +24 03 8.12 1 

121 * 1571 39.5 +43 41 5.22 1 

122 1573 39.7 +13 00 

123 * 1577 40.7 —16 35 

124 • 1606 47.4 — 5 03 6.60 1 9 1.04 0 | 8 | 1.11 0 

125 1627 51.4 + 1 18 

126 1647 57.2 +29 30 

127 * 1708 7 12.3 +16 43 

128 * 1718 14.2 +22 10 3.55 1 10 0.35 2 

129 • 1760 22.7 +31 59 4.18 0 6 0.31 ' 1 

130 * 1805 34.1 + 5 29 

131 * 1809 35.0 — 3 22 7.20 1 7 0.95 0 | 6 | 1.00 1 

132 1826 39.2 +28 16 

133 1829 39.8 +80 31 6.66 2 

134 ** 1856 47.1 —13 38 5.23 0 

135 1889 54.3 +29 31 6.97 1 

136 *• 1916 58 . 8 . +12 35 7.79 1 

137 1923 8 01.9 +21 52 

138 1987 05.4 +32 46 

139 1946 07.4 —61 0 

140 1973 12.0 +30 56 8.85 1 2 1.14 0 I 2 1.18 1 

141 1977 13.7 —12 18 5.98 1 8 0.76 0 7 0.80 0 

142 1979 14.0 +27 32 5.14 1 8 0.45 1 9 0.57 1 

143 •* 1998 19.6 — 3 26 5.63 0 3 0.44 1 2 0.55 1 

144 2087 27.4 +67 38 9.26 0 3 1.45 0 5 1.28 1 

145 ** 2048 30.5 + 6 58 5.61 1 6 0.55 0 6 0.63 0 

146 2065 34.4 +11 53 7.64 0 4 0.84 0 7 0.85 -0 

147 2082 38.6 +42 03 8.65 0 2 0.94 0 2 0.98 0 


7 0.78 1 5 0.74 0 

6 0.59 1 6 0,69 0 

8 0.72 0 10 0.73 0 

9 0.85 0 8 0.86 1 


6 0.47 1 

7 0.48 1 


6 0.48 1 6 0.57 0 

3 1.63 1 3 1.28 1 

2 . 1.04 2 2 1.06 1 

6 0.57 0 6 0.64 1 


m m 

0.68 ± 0.01 

1.06 0 

0.61 1 

1.28 0 

1.81 2 


60 


i 

i 


! 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 





I HIM III Hill I 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Ta6JIH^a 1 {npodoAMcenixe) 



V 

KaTajiorH 

B- 

-V 

KaTaJiorH 


CneKTp 

ceK 


m 






m 





m 




4.74 

m 


2 



0.49 



2 

4.2 ± 0.2 

F6 

7.4 


4.72 ± 0.02 

1 

2 

3 


0.64 


1 

2 3 4 

3.8 

2 

GOV 

89.5 


7.78 

2 

1 

2 



1.04 

m 

1 

2 

7.0 

2 

dK2 

98.4 


4.98 


1 



5 

0.54 ± 0.02 

1 

4 

4.0 

2 

dF8 

40.9 


7.95 


1 




1.50 


1 


7.1 

2 

dK7 

81.7 


7.96 

2 

1 

2 

3 


1.49 

2 

1 

2 3 

9.0 

1 

MIV 

66.0 


8.84 



2 



0.91 



2 

6.9 

4 

K4 

(65.9) 


6.22 

0 

1 

2 


5 

0.84 

1 

1 

2 4 

6.0 

1 

dK2 

27.1 


7.35 

2 

1 



5 

0.84 

2 

1 

4 

6.8 

2 

dK2 

58.2 


3.59 



2 



0.47 



2 

4.0 

1 

F7 

20.7 


3.85 



2 



0.19 



2 

2.6 

3 

A5III 

28.9 


4.40 

0 

1 

2 



0.60 

1 

1 

2 4 

4.4 

1 

GOV 

16.6 


8.82 



2 



1.02 



2 

7.8 

3 

K4 



6.61 


1 

2 



0.65 

2 

1 

2 4 

5.7 

2 

G5 

43.1 


4.17 



2 



0.16 



2 

1.3 

3 

A3 

45.0 


8.20 


1 




1.52 


1 


9.4 

1 

dMO.5 

20.4 


6.47 

2 

1 

2 



0.68 

0 

1 

2 4 

5.2 

2 

dG5 

25.6 


5.03 



2 



0.41 



2 

3.2 

4 

F5IV— V 

24.7 


5.08 



2 



0.71 



2 

5.4 

2 

G5 

36.4 


5.47 


1 




0.49 

1 

1 

4 

3.8 

2 

F7— F8 

(63.5) 


9.64 

1 

1 



5 

1.53 


1 


9.6 

1 

M0.5 

71.9 


8.13 

1 

1 



5 

1.04 


1 


7.7 

2 

dK5 

48.7 


5.27 

3 

1 

2 


5 

0.56 

1 

1 

2 

4.4 

2 

GOV 

26.2 


3.42 



2 



0.42 



2 

2.0 

3 

F5III 

32.8 


-1.47 




3 


0.01 



3 

1.4 

1 

AIV 

18.4 


6.60 


1 




1.06 

2 

1 

4 

6.5 

1 

dK4 

28.7 


7.36 



2 



0.69 



2 

4.4 

3 

dG5 

104.1 


5.98 

2 


2 


5 

0.59 



2 

4.8 

3 

dF8 

72.2 


3.57 




3 


0.10 



3 

1.6 

3 

A3V 

11.6 


3.55 


1 




0.35 

1 

1 

4 

2.4 

2 

FO 

(19. 3) 


4.18 

1 

1 

2 

3 


0.31 

0 

1 

234 

3.0 

2 

FOV 

19.4 


0.36 

3 


2 

3 


0.41 

1 


2 3 

2.6 

1 

F5IV— V 

20.8 


7.20 


1 




0.96 


1 

4 

6.9 

2 

K2V 

26.8 


1.16 

1 


2 


3 

1.02 

2 


234 

1.0 

1 

KOIII 

32.0 


6.56 


1 




0.73 


1 

4 

5.8 

2 

KO 

34.0 


5.23 


] 




0.59 


1 


4.8 

1 

dGl 

30.8 


1 6.98 

3 

1 



5 

0.71 

1 

1 

4 

5.7 

2 

dG8 

100.6 


1 7.79 


1 




0.85 


1 


5.8 

2 

dK2 

23.8 


5.27 



2 



0.65 

1 


2 4 

2.9 

3 

G2IV 

37.4 


6.83 



2 



0.64 



2 

5.0 

3 

dG2 

92.8 


4.69 



2 



0.41 



2 

3.2 

3 

F6 

39.3 


8.85 


1 

2 



1.14 


1 

2 

7.2 

2 

K4 

90.7 


5.98 


1 




0.77 

2 

1 

4 

5.4 

2 

dG8 

70.8 


5.11 

2 

1 

2 


5 

0.46 

0 

1 

2 4 

4.0 

2 

F6V 

44.1 


5.63 


1 




0.45 

1 

1 

4 

4.2 

2 

dF3 

1 74.2 


9.28 

2 

1 



5 

1.45 


1 


9.0 

2 

K7 

62.0 


5.61 


1 




0.55 


1 


4.0 

2 

dF6 

31.4 


♦ 













32.9 


7.64 


1 




0.84 


1 

4 

6.2 

2 

dK2 

50.4 


8.55 


1 

2 



0.94 

1 

1 

2^ 4 

7.4 

2 

dK4 

62.4 


61 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 

: CIA-RDP80T00246A042300600001-5 

1 


Yale 

a (1900) 6 

V 

n 



n 

Cots 


t ; 

[ 1 

148 

2089 

1 

8 

L m 

39.6 

o / 

—38 32 










149* 

150* 

2098 

2113 


41.9 

46.0 

—54 21 
+ 71 11 

m m 

8.03 ± 0.01 

4 

m m 

1.41 ± 0.00 

4 

m m 

1.29 ± 0.00 

' i 

1 ‘ i 

151 * 

2117 


46.6 

+ 28 43 

5.94 

1 

14 

0.86 

0 

15 

0.94 

0 

'< 1 

152 * 

2143 


52.4 

+ 48 26 

3.18 

1 

7 

0.26 

1 

8 

0.41 

1 

^ ; 1 

153* 

2153 


54.2 

+ 42 11 

3.97 

1 

10 

0.44 

0 

9 

0.56 

0 

: ‘ 1 

■ i 

154 * 

2174 

9 

01.6 

+ 67 32 










155 

2193 


06.8 

+ 15 24 

6.50 

1 

8 

0.75 

0 

8 

0.77 

1 

i 

i 

156** 

2198 


07.6 

+ 53 07 

6.96 

1 

5 

1.45 

0 

5 

1.29 

1 


157 ** 

2212 


12.0 

+ 29 0 










158* 

2255 


24.1 

— 2 20 

4.52 

1 

7 

0.48 

1 

6 

0.58 

1 


159 

2256 


24.7 

+ 6 05 

7.23 

0 

12 

0.99 

0 

10 

1.06 

0 


160* 

2266 


26.2 

+ 52 08 










161 •* 

2267 


26.4 

—13 03 

10.02 

1 

12 

1.54 

1 

8 

' 1.22 

1 

: 1 

162** 

2268 


26.8 

—40 02 










163 * 

2280 


29.7 

+ 36 16 

5.46 

1 

5 

0.79 

1 

6 

! 0.82 

1 


164 

2304 


37.1 

+ 43 10 

8.16 

0 

3 

1.13 

0 

3 

1.21 

3 


165 

23.16 


42.1 

+46 29 

5.11 

1 

7 

0.60 

1 

6 

0.66 

1 


166 

2345 


48.8 

+ 63 16 

9.00 

1 

6 

1.47 

1 

3 

1.28 

0 


167 

2366 


55.2 

+ 32 25 









i 

168 

2390 

10 

05.3 

+49 58 

6.60 

0 

50 

1.37 

0 

50 

1.30 

1 


169 

2413 


11.7 

+23 36 

5.83 

1 

8 

0.48 

1 

6 

0.67 

1 

1 

170 ** 

2420 


14.2 

+ 20 22 

9.43 

1 

4 

1.57 

1 

4 

1.27 

1 


171 * 

2449 


21.9 

+49 19 

6.44 

1 

9 

0.61 

0 

8 

0.63 

1 


172 ** 

2451 


22.4 

—73 31 









i ! 

173 

2456 


23.9 

+ 1 22 










174 

2457 


24.0 

+ 56 30 









1 


175 

2459 


24.2 

+ 56 30 

4.82 

1 

11 

0.52 

0 

11 

0.60 

0 

1 

j 

i 

176 

2556 


53.9 

+ 40 58 

5.08 

] 

9 

0.59 

1 

8 

0.68 

1 


1 

177 

2667 


55-8 

+56 55 











178 * 

2575 


57.6 

+ 62 17 











179 ♦* 

2576 


57.9 

+ 36 38 

7.48 

2 

2 

1.53 

0 

2 ' 

1.26 

0 



180* 

2582 

11 

00.5 

+ 44 02 

8.74 

1 

8 

1.58 

1 

6 

1.32 

1 



181 *♦ 

2600 


05.6 

+31 0 

8.30 

1 

8 

1.36 

0 

5 

1.30 

1 


i 

182 *♦ ^ 

2611 


08.6 

+ 74 01 

7.63 

1 

3 

1.03 

1 

4 

1.07 

0 


i 

183 I 

2614 


08.8 

+ 21 04 










1 

184** 

2625 


12.9 

+ 32 06 

3.89 

1 

7 

0.58 

1 

6 

0.61 

1 



185 

2631 


14.8 

+ 66 23 

9.24 

0 

3 

1.45 

1 

3 

1.21 

2 I 



« 

CO 

00 

1—1 

2678 


29.6 

—32 18 










i 

187 

2699 


35.8 

+34 46 

5.35 

0 

18 

0.70 

1 

11 

0.75 

1 

1 

188 1 

2725 


41.7 

—39 57 









! 

189 • 

2738 


44.0 

+ 15 08 

(2.28) 


4 

0.09 

1 

4 

0.40 

1 

! 

190 

2739 


45.5 

+ 2 20 

3.63 

1 

8 

0.62 

1 

9 

0.65 

1 


191 • 

2745 


47.2 

+ 38 26 

6.44 

1 

19 

0.74 

0 

16 

0.74 

1 


192 *• 

2762 


53.0 

—27 08 










193 

2767 


55.6 

— 9 63 

5.60 

1 

6 

0.78 

1 

6 

0.83 

1 

i 

194 

2812 

12 

07.4 

— 2 32 









j 

196 

’ 2824 


10.5 

+ 57 35 

3.30 

X 

12 

0.09 

1 

13 

0.41 

0 

i ! 

196 

2885 


26.2 

+ 9 22 


€2 








Sanitized Copy Approved for Release 2010/04/22 

: CIA-RDP80T00246A042300600001-5 . 

1 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Ta6jiHaa 1 (npodojimeHue) 



r 

KaTanorn 



KaTanorH 

My 

CneKTp 

KM 

* CCK 

B-V 


m 

m 


m 

m 


m 

m 




6.51 ± 0.00 

2 

0.89 ± 0.0 

2 

6.3 ± 0.02 

dK2 

29.4 


1.88 


2 

0.04 


2 

0.0 

3 

AOV 

9.7 


8.01 


1 

1.41 


1 

7.8 

1 

dK7 

87.8 


5.93 

1 

1 5 

0.87 

2 

1 4 

5.3 

2 

dKO 

43.4 


3.14 

3 

12 3 

0.21 

2 

12 3 4 

2.2 

2 

A7V 

38.3 


S.97 

1 

12 3 

0.43 

1 

12 3 4 

3.2 

2 

F5V 

43.2 


4.78 


2 3 

0.48 


2 3 

3.4 

3 

F7IV— V 

7.7 


6.51 

1 

1 5 

0.75 

1 

1 4 

5.5 

2 

dG8 

63.1 


6.98 

2 

1 2 

1.44 

1 

1 2 

8.0 

1 

K7 

50.0 


7.23 


2 5 

0.98 


2 

6.1 

3 

dK3 

44.8 


4.55 

4 

1 2 

0.46 

2 

12 4 

3.7 

2 

dF6 

13.3 


7.23 


1 

1.02 

3 

1 4 

6.9 

2 

dK4 

39.6 


3.21 


2 

0.47 


2 

1.8 

3 

F7 

100.7 


10.02 


1 

1.54 


1 

10.2 

1 

dM5 

33.7 


3.55 


2 

0.34 


2 

2.4 

2 

F2 

20.3 


5.44 

2 

12 3 5 

0.78 

1 

12 3 4 

5.6 

1 

G8IV— V 

35.7 


8.17 

2 

1 5 

1.14 

2 

1 4 

7.3 

2 

dK5 

59.5 


5.11 


1 

0.61 

2 

1 4 

4.2 

2 

dGO 

18.4 


9.02 

2 

12 5 

1.45 

2 

1 2 

8.6 

2 

M0.5 

41.7 


5.38 


2 

0.66 


2 

4.0 

3 

dG5 

82.6 


6.69 

1 

12 8 5 

1.37 

1 

12 3 4 

8.3 

1 

K7 

41.1 


5.85 

3 

1 5 

0.48 

1 

1 4 

4.7 

2 

dF5 

50.6 


9.41 

1 

12 8 5 

1.55 

3 

1 2 

11.0 

1 

M4V 

(11.0) 


6.45 

2 

1 5 

0.60 

1 

1 4 

5.0 

2 

dGl 

83.4 


3.97 


2 

0.36 


2 

3.5 

3 

F6 

4.8 


9.61 


2 

1.54 


2 

10.2 

1 

dM2 

37.2 


8.71 


2 

1.35 

1 

2 3 

8.5 

3 

K7 

15.1 


4.82 


1 3 

0.51 

0 

12 3 4 

4.3 

2 

F8V 

14.2 


5.07 

1 

1 5 

0.60 

1 

1 4 

4.4 

2 

dGO 

25.2 


2.37 


2 

—0.02 


2 

0.5 

3 

A1 

15.5 


1.81 

3 

2 3 

1.06 

0 

2 3 

—0.7 

4 

KOIII 

22.9 


7.48 

1 

12 3 5 

1.51 

1 

12 3 4 

10.5 

1 

M2V 

103.6 


8.77 

2 

12 5 

1.54 

2 

1 2 4 

10.0 

1 

dM2 

139.8 


8.31 

1 

1 5 

1.35 


1 

7.8 

2 

dMO 

39.9 


7.64 

1 

1 5 

1.03 


1 

7.1 

2 

dK4 

26.8 


2.57 


2 

0.15 


2 

0.6 

3 

A4 

31.5 


3.89 


1 

0.58 


1 4 

4.4 

1 

dGO 

31.6 


9.29 

3 

1 3 5 

1.43 

1 

1 3 

9.6 

1 

MIV 

132.2 


5.98 


2 

0.77 


2 

6.0 

2 

K2 

56.0 


5.33 

1 

12 3 5 

0.71 

1 

12 3 4 

5.6 

2 

G8V 

17.6 


4.89 


2 

0.65 


2 

4.7 

2 

dG5 

83.2^ 


2.14 


2 3 

0.09 

i 

.12 3 4 

1.6 

2 

A3V 

31.9 


3.63 

0 

12 3 

0.54 

1 

12 3 4 

3.6 

1 

F8V 

38.6 


6,49 

2 

12 3 5 

0.74 

1 

12 3 4 

6.8 

1 

G8pV 

304.0 


7.26 


2 

1.15 


2 

7.2 

2 

dK5 

80.7 


5.60 


1 

0.79 

2 

1 4 

5.1 

2 

dG8 

30.6 


7.42 


2 

0.70 


2 

5.5 

3 

dG2 

82.6 


3.28 

1 

12 3 

0.08 

0 

12 3 4 

1.9 

2 

A3V 

16.1 


9.79 


2 

1.41 


2 

8.9 

2 

dMl 

63.8 


63 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



JV9 

Yale 

a (1900) 6 

V 

n 

B- 

-V 

n 

Co2S 


i 

i 

I 



h m 

O f 










i 

i 

197 

2894 

12 28.9 

+33 56 

m 

m 


m 

m 


m 

m 

i 

198 

2896 

29.0 

+41 64 

4.27 ± 0.00 

9 

0.56 : 

±0.01 

9 

0.64 ± 0.02 


199 •• 

2924 

36.6 

— 0 54 

2.76 

1 

7 

0.85 

1 

6 

0.48 

1 

1 

■ 

200 

2983 

39.7 

—52 19 

7.05 

0 

6 

0.98 

0 

7 

0.99 

0 


201 

2935 

40.3 

+39 49 

5.99 

1 

5 

0.66 

1 

3 

0.61 

1 

; 

202 

2951 

45.6 

— 0 13 

8.61 

1 

13 

1.42 

0 

6 

1,30 

1 

1 

203 

2974 

53.9 

— 9 18 










204* 

2976 

55.1 

+ 4 02 










205 

2978 

55-2 

— 2 10 

9.77 

1 

11 

1.19 

0 

7 

1.20 

1 


206 

3002 

13 03.8 

+ 5 46 










207 •• 

3006 

05.1 

+ 18 03 

4.34 

1 

8 

0.46 

0 

3 

0.54 

0 

: 

208* 

3010 

06-4 

+ 10 09 









1 

209 

3012 

06.7 

— 15 40 











210 

3015 

07.2 

+28 23 




0.64 

2 





1 

211 

3034 

11.8 

+ 9 57 

5.22 

1 

7 

0.58 

1 

4 

0.65 

1 



212* 

3035 

11.9 

+ 17 83 











213 

3039 

13.2 

—17 45 










i 

214 • 

3047 

14.9 

+ 35 40 

9.49 

1 

9 

1.49 

0 

11 

1.27 

0 



215* 

3062 

19.9 

+55 27 











216 

3076 

23.5 

+ 14 19 











217 

3079 

24.9 

+ 10 55 

9.06 

1 

7 

1.44 

0 

3 

1.26 

2 



218 

3100 

29.6 

— 0 05 










i 

219* 

3112 

31-8 

+ 4 13 











220 

3133 

40.2 

+ 18 20 

9.76 

0 

7 

1.43 

1 

4 

1.20 

2 



221 

3135 

40.7 

+ 15 26 

8.47 

0 

9 

1.47 

1 

4 

1.20 

2 



222* 

3144 

42.5 

+ 17 57 

4.52 

1 

13 

0.47 

1 

10 

0.60 

1 



223* 

3153 

44.5 

+ 27 29 










224 •• 

8176 

49.9 

+ 18 54 

2.66 

1 

7 

0.56 

1 

5 

0.65 

2 



226** 

3200 

58.5 

+ 46 49 

9.16 

1 

7 

1.50 

1 

9 

1.28 

0 



226 

3201 

58.6 

+ 11 17 











227 

3206 

14 00.8 

—35 53 











228 

3242 

11.1 

+ 19 42 











229 

3243 , 

12.0 

—58 54 











230* 

3246 

12.6 

+ 46 83 











231* 

3255 

14.4 

— 4 41 

7.62 

1 

10 

0.84 

0 

5 

0.87 

1 



232 

3262 

17.6 

+30 06 











233 

3264 

18.1 

+ 1 43 

6.28 

1 

17 

0.64 

1 

10 

0.68 

1 


: 1 

234 

3273 

21.1 

+ 24 06 










1 

235* 

3274 

21.8 

+ 52 19 

4.02 

1 

5 

0.48 

1 

6 

0.61 

1 



236 

3285 

26.6 

— 8 12 

9.41 

1 

9 

1.42 

1 

5 

1.28 

1 


! 

237 

3300 

30.3 

+ 30 11 

4.47 

1 

4 

0.32 

1 

4 

0.50 

1 



238 

3304 

31.7 

—11 63 











239* 

3313 

34.4 

—64 32 









! 

240 

3325 

37.8 

— 5 13 

3.93 

1 

4 

0.37 


1 

0.53 

0 

! 

241 

3340 

41.2 

+ 2 19 











242 

3343 

41.7 

+ 16 57 











243 

3354 

46.0 

—23 53 











244* 

3360 

46.8 

+ 19 31 

4.57 

1 

7 

0.80 

1 

4 

0.80 

0 



245** 

3367 

48.9 

+ 19 33 

6.01 

1 

8 

0.83 

0 

11 

0.92 

1 




64 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



I I r I j MMiiiiiiriiiiiiiiiiiii ' 11 I innuiiii i iii 

I Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Ta6jiHi^a 1 {npodoAOKenue) 



V 

KaTajiOFH 



KaxanorH 

My 

CneKTp 

KM 

ceK 

B-V 








m 






m 

m 




6.25 



2 



1.06 

m 


2 



4.9 ± 0.3 

gKO 

42.7 


4.28 ± 0.01 

1 

2 

3 


0.57 ± 0.01 

1 

2 

3 

4 

4.4 

1 

GOV 

34.0 














. 



83.0 


2.76 


1 

2 



0.35 

0 

1 

2 



2.8 

2 

dFO 

33.2 


7.05 


1 

2 



0.94 

1 

1 

2 


4 

6.0 

2 

dK4 

34.2 


6,01 

2 

1 

2 


5 

0.55 

1 

1 

2 


4 

5.1 

2 

dF8 

86.6 


8.49 

2 

1 

2 

3 


1.42 

1 

1 

2 

3 

4 

8.3 

2 

M0.5V 

21.1 


7.56 



2 



0.80 



2 



6.5 

3 

dKO 

66.4 


16.90 




3 


0.64 




3 


16.4 

8 


(68.5) 


9.77 


1 




1.19 


1 




8.3 

2 

dK7 

72.4 


6.82 



2 



0.66 



2 



4.9 

3 

dG2 

81.4 


4.34 


1 




0.46 


1 




3.1 

2 

dF5 

41.4 


8.75 



2 



0.58 



2 



7.3 

3 

dGl 

67.5 


4.94 



2 



0.48 



2 



3^ 

3 

dF6 

284 


4.28 

2 


2 

3 


0.056 

1 

1 

2 

3 

4 

4.7 

1 

GOV 

4412 


5.21 


1 

2 



0.57 

0 

1 

2 


4 

4.6 

2 

GOV , 

35.4 


6.54 

1 


2 


5 

0.91 



2 



5.7 

3 

dK2 

48.9 


4.73 



2 

3 


0.70 

0 


2 

3 


5J) 

1 

G5V 

63.4 


9.48 

2 

1 

2 



1.50 

1 

1 

2 



9.4 

2 

M0.5 

44.4 


2.06 



2 



0.03 



2 



—0.1 

3 

A2V 

18.6 


4.98 

0 


2 

3 


0.72 

1 


2 

3 

4 

3.0 

3 

G5V 

71.2 


9.06 

1 

1 

2 

3 

5 

1.48 

2 

1 

2 

3 


9.5 

2 

MIV 

60.8 


3.41 



2 


1 

0.10 



2 



1.1 

3 

A2 

41.0 


14.71 




3 


0.95 




3 


15.3 

1 

G8 

(142.6) 


9.74 

3 

1 



5 

1.43 


1 




9.4 

2 

MO 

(104*9) 


8.48 

2 

1 

2 


5 

1.44 

1 

1 

2 


4 

9.9 

1 

dMl 

63.4 


4.61 

0 

; 1 

2 

3 


0.48 

0 

1 

2 

3 

4 

3.3 

2 

. F7V 

43.8 


7.03 

4 


2 


5 

1.08 



2 



5.8 

3 

dK5 

43.1 


2.70 

2 

; 1 

2 

3 


0.58 

1 

1 

2 

3 

4 

2.8 

1 

GOIV 

17.2 


9.20 

5 

1 

2 



1.50 

0 

1 

2 



8.8 

2 

, Ml 

(32.2) 


6.30 



2 


1 

0.71 



2 



5*2 

3 

dG5 

80.4 


2.01 



2 



1.03 



2 



0.9 

3 

KOIII— IV 

59.2 


—0.05 

1 


2 

3 


1.25 

3 


2 

3 


—0.3 

1 

K2pIII 

120,6 


6.66 



2 



0.99 



2 



6.6 

2 

K1 

, (46.3), 


4.20 



2 



0.09 



2 



2.4 

4 

AO 

27.7 


7.62 


1 




0.86 

3 

1 



4 

6.1 

2 

dKl 

: 64.6 


8.60 

1 


2 


5 

1.27 



2 



7.9 

3 

K7 

62*0 


6.28 


1 

2 



0.63 

1 

1 

2 


4 

6.2 

2 

dG2 

44.8 


9.17 



2 









8.0 

3 

. M0.5 

110.6 


4.04 

1 

1 

2 

3 


0.49 

1 

1 

2 

3 

4 

3.2 

2 

F7V 

34«8 


9.41 


1 




1.42 


1 




7.8 

2 

dMO.5 

130.9 


4.48 

1 

1 

2 



0.34 

1 

1 

2 


4 

3.5 

2 

dFO 

16.8 


6.21 



2 



0.45 



2 



3.9 

3 

F5V 

149.4 


3.16 



2 



0.24 



2 



1.6 

4 

FO 

30.7 


3.93 


1 




0.37 

1 

1 



4 

1.9 

2 i 

dF5 

41.6 


3.75 




3 


—0.01 




3 


1.1 

4 

AOV 

19.8 


9.31 

1 


2 


5 

1.25 



2 



8.4 

3 

MO 

‘ 81.6 


7.90 



2 



0.99 



2 



6.9 

2 

dK4 

: 100.2 


4.56 

1 

1 

2 



0.78 

2 

1 

2 



5.4 

1 

G5 

’ 18.2 


6.06 



2 


5 

0.83 


1 

2 



5.7 

2 

dKl 

44.2 


5 H 3 b. KpuMCK. oCcepsaT., tom XVII 65 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


(1900) 0 


246 

247 
24 B 
24 d 
250 
254 * 

252 

253 ♦ 

254 

265 *♦ 

266 ** 
267 •• 
258 
250 
260 * 
261 
262 

263 

264 

265 

266 ♦ 

267 *♦ 

268 
260 

270 

271 

272 

273 ♦ 

274 

275 

276 

277 * 

278 •* 
279 * 
280 ♦* 
281 
282 
283 * 
284 * 

285 

286 
287 
288 ** 

289 

290 ** 

291 

292 

293 

294 


14 51.0 

15 00.5 
02.9 

03.1 

04.7 

08.8 

13.5 

14.2 

15.1 
18.8 

19.1 

30.5 

34.3 

39.3 

41.0 

41.6 

49.2 

51.8 

54.5 

57.2 

58.9 

16 00.0 

01.5 

02.9 

04.3 

06.7 
07.2 

08.6 

09.1 

10.2 

13.0 

16.5 

17.7 

22.6 

24.6 

24.7 

31.1 

37.5 

39.5 

41.4 

45.1 

47.9 

50.1 

54.1 

55.5 

59.8 
59.8 

17 00.0 

00.2 


+ 74 34 
+48 03 
+26 '16 
+26 18 
—15 54 

— 0 58 
+67 44 
+ 2 09 
—47 57 

— 9 68 
+30 39 
+27 03 
— 44.20 
+ 6 44 
—37 86 
+ 7 40 
+42 44 
+ 16 59 
+ 28 01 
+33 36 
—11 06 
+58 50 
+39 26 
+38 66 
+ 6 40 
—57 16 
+ 44 05 
+ 13 48 

— 3 26 

— 8 06 

— 4 27 
+67 29 
—69 52 
+61 44 
+ 18 37 
—12 25 

— 2 07 
+31 47 
+ 39 07 
+ 33 41 
+37 12 
+ 0 11 

— 8 09 
+ 25 55 
+65 17 
+47 12 

— 4 64 

— 4 55 
+ 0 51 


4.68 ± 0.01 
4.88 1 


1 5 

1 7 

0 11 


1 15 


0 11 


1 9 


0 11 

0 5 

1 4 

1 8 


0.62 ± 0.01 


1.40 1 


0.75 0 12 


0.56 1 9 


1 4 

1 7 

0 11 


0 13 


0 7 


1 9 


0 6 


0 6 

2 4 

1 3 

1 8 


m m 

0.65 ± 0.01 


0.79 0 


0 9 

0 12 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 1 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


V 

KaxajiorH 

B 

-V 

m 



m 


2.06 


2 

1.57 




1 

0.62 



m 

2 5 

0:42 


10.05 ± 0.03 

12 5 

1.39 ± 0.02 

1 9.07 


2 

0.74 


6.62 


1 2 

0.76 

1 

5.17 


2 

0.52 


5.05 

1 

2 3 

0.54 

0 

; 5.65 


2 

0.65 


4.92 


2 : 

0.45 


4.98 


1 

0.56 


2.23 


2 3 

—0.02 

0 

4.67 


2 

0.42 


2.65 

3 

2 3 

1.18 

3 

6.07 


2 

0.71 


4.42 

0 

12 3 

0.60 

0 

4.62 

2 

12 3 

0.55 

1 

3.84 

3 

1 2 3 

0.47 

0 

8.08 


2 

0.76 


5.42 


2 

0.61 


4.17 


2 

0.46 


4.02 

1 

2 3 

0.53 


6.68 

1 

1 2 

0.73 

0 

8.62 


2 5 

0.96 


5.95 


2 

0.99 


7.56 


‘ 2 

0.78 


6.61 


2 

0.89 


6-68 

2 

12 5 

0.75 

1 

2.72 


2 

1.70 


5.52 


1 

0.65 

1 

3.21 


2 

0.97 


8.60 


12 3 

1.41 

0 

4.86 


2 

0.56 


2.73 


2 

0.93 


7.01 

1 

1 2 

0.85 

1 

10.06 


2 

1.60 


5.77 

1 

1 2 

0.84 

1 

2.81 

0 

1 2 8 

0.64 

0 

3.47 


2 

0.92 


8.11 

1 

12 3 5 

1.37 

1 

8.38 

3 

1 2 

0.81 

0 

6.64 

1 

1 2 

0.76 

0 

9.02 

1 

1 2 

1.59 

0 

9.72 

1 

2 5 

1.55 


4.85 

0 

1 2 

0.47 

0 

6.77 

0 

12 5 

0.73 

1 

7.75 

1 

1 2 3 

1.16 

1 

10.08 

1 

12 3 

1.43 

8 

6.01 


2 

0‘.68 



Ta6jii[i^a 1 {npodojiMcenue) 


KaTaaorH 



CncKTp 

KM 

V, 

ceK 

2 

>» m 

—0.5 ± 0.4 

gK5 

17.3 

1 


2 

dGl 

35.5 

2 


3 

dF5 

21.1 

1 2 

9.4 

2 

K7 

90.2 

2 

7.1 

3 

dGl 

525.6 

12 4 

5.4 

2 

dKO 

135.8 

2 

3.5 

2 

' dGO 

65.8 

2 3 

2:9 

3 

F8IV— V 

97.8 

2 

4.5 

2 

dG2 

149.4 

2 

2.3 

4 

F5V 

29.3 

1 4 

4.0 

2 

GO 

19.0 

2 3 

0,4 

3 

AOV 

17.5 

2 

3.3 

3 

F6 

29.7 

2 3 

1.0 

3 

K2III 

14.6 

2 

5.3 

2 

G5 

33.6 

12 3 4 

4.2 

1 

G05 

67.6 

12 3 4 

3.4 

2 

F9V 

85.2 

12 3 4 

3.0 

2 

F6V 

91.4 

2 

6.2 

3 

dG8 

114.3 

2 

3.5 

4 : 

GOV 

92.0 

2 

2.0 

2 

F7 

(9.8) 

2 3 

2.4 

3 

F8IV— V 

48.3 

1 2 4 

6.2 

1 

dG8 

68.7 

2 

7.4 

3 

dK4 

55,8 

2 

3.0 

3 

dKl 

142.4 

2 

6.6 

2 

G8 

(125.6) 

2 

5.6 

2 

dKl 

24.6 

L 2 

5.2 

2 

dKl 

46.5 

2 

0.0 

4 

Mini 

32.3 

L 4 

4.4 

2 

dGl 

46.2 

2 

1.0 

3 

G8III 

15.6 

L 2 3 

8.3 

1 

MOV 

31.4 

2 

4.5 

2 

dGO 

15.4 

2 

0.9 

3 

gG5 

15.8 

L 2 4 

5.8 

2 

dK2 

55.8 

L 

12.0 

1 

dM5 

27.3 

L 2 4 

5.5 

1 

dKl 

33.7 

L 2 3 4 

3.0 

1 

GOIV 

74.6 

2 

2.1 

3 

G8 

12.0 

.234 

8.5 

1 

K7V 

33.9 

2 

6.9 

2 

dK2 

37.3 

. 2 

5,7 

2 

dKO 

129.1 

. 2 

9.9 

1 

dM4e 

41.8 

2 

9.3 

3 

dMl 

34.2 

2 4 

4.0 

2 

dF6 

28.0 

. 2 4 

5.8 

2 

dKO 

77.2 

2 3 4 

7.4 

1 

K5V 

87.6 

2 3 

10.0 

] 

M3,5V 

77.2 ' 

2 

4.3 

3 

F8 

39.3 


5 * 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


JVs 

Yale 

a (1900) 6 

V 

n 

B-V 

n 

Oons 




li m 

o f 










295 

3884 

17 01.2 

—60 37 










296 •• 

3895 

04.6 

—15 36 

m 

m 


m 

m 


m 

m 


297* 

3907 

09.2 

+45 50 

9.35 ± 0.00 

13 

1.52 ± 0.00 

5 

1.19 ± 0.01 


298 •• 

3908 

09.2 

—26 27 










299 

3918 

10.1 

—26 24 










300 

3916 

10.9 

+ 24 57 










301* 

3919 

11.6 

—46 32 










302* 

3924 

12.1 

—34 63 










303 

3943 

16.1 

+ 1 32 










304 

3946 

16.9 

+82 36 

5.42 

1 

4 

0.62 

1 

7 

0.62 

1 


305 

3965 

20.8 

+ 2 14 

7.56 

0 

12 

1.87 

1 

10 

1.27 

1 


306* 

3970 

25.2 

— 0 59 

5.34 


11 

0.72 

1 

9 

0.76 

1 


307 •* 

3972 

25.8 

+67 23 

6.44 

1 

22 

0.76 

0 

19 

0.78 

0 


308 

3984 

28.4 

+34 21 










309** 

4000 

30.3 

+ 12 38 

2.02 

1 

7 

0.17 

1 

5 

0.40 

1 


310 

4009 

33.4 

+18 37 

9.61 

1 

10 

1.58 

1 

7 

1.28 



311* 

.4013 

34.0 

+61 67 

5.23 

1 

7 

0.63 

1 

8 

0.64 

1 


312 

4016 

34.3 

+ 3 37 

6.55 

1 

15 

0.96 

0 

4 

1.00 

0 


313 

4029 

37.0 

+68 26 

9.12 

1 

4 

1.54 

2 

4 

1.21 

1 


314 

4044 

39.0 

+21 40 

- 



'( 






315* 

4060 

42.5 

+27 47 

3.35 

0 

4 

0.77 

1 

4 

0.80 

1 


316 

4065 

42.9 

+ 2 45 










31? 

4098 

62.9 

+ 4 26 










318 

4109 

V 65.2 

— 3 41 




. j 






319 

4127 

68.4 

+26 20 










320 

4133 

59.8 

— 3 02 

9.38 

1 

4 

1,51 

1 

6 

1.36 

4 


321** 

4137 

18 00.4 

+ 2 31 

4.05 

1 

8 

0.88 

0 

8 

0.90 

1 


322 

4186 

' 00.7 

+ 4 39 




. ) 






323 * 

4147 , 

, 02.6 

+ 9 33 










324 

4148 

, , 02.8 

+ 16 56 










325* 

4153 

' . p 3.2 

+30 33 

5.03 

1 

8 

0.52 

1 

7 

0.66 

0 


326* 

4165 

04.9 

+ 3 06 










327 

4166 

05.1 

—43 27 










328 

4171 

06.3 

+38 27 

6.39 

1 

7 

0*89 

1 

8 

0.93 

1 


329 

4215 

16.1 

— 2 55 

3.22 

1 

8 

0,98 

1 

6 

0.95 

1 


330 

4236 

21.4 

+ 8 44 










331 

4239 

21.8 

—25 29 










332* 

4245 

22.9 

+72 41 

3.51 

1 

4 

0.50 

1 

5 

0.55 

1 


333 

4254 

24.7 

— 1 53 

8.05 

1 

3 

1.09 

0 

4 

1.16 

1 


334 

4256 

25.5 

—18 58 

6.79 

2 

2 

0.86 

0 

3 

0.90 

1 


335 

4272 

29.1 

+22 15 

8.94 

1 

6 

1,12 

0 

6 

1.18 

2 


336 

4285 

32.4 

+45 39 

9.84 

0 

6 

1.42 

0 

5 

1.19 

1 


337 » 

4293 

33.6 

+ 38 41 

0.16 

1 

4 

—0.03 

0 

2 

0.34 

0 


338 

4328 

41.4 

+20 27 










339* 

4330 

41.7 

+ 59 29 

b .48 

1 

,5 

1.59 

1 

4 

1.23 

1 


340 

4340 

43.8 

+ 10,39 

7.97 

0 

6 

1.07 

0 

7 

1.12 

1 


341 

4345 

44.5 

+ 17 20 

9.17 

. 1 

4 

1.33 

1 

5 

1.24 

1 


342 

4398 

53.1 

+ 5 48 

9.23 

1 

5 

1.51 

0 

3 

1.34 

,1 


343* 

4399 

53.3 

+32 46 

5.22 

1 

1 ^ 

0.60 

1 

5 

0.63 

0 



68 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


TaGjiHi^a 1 (npodoAotceuue) 

















cen 


V 


KaTajiorH 

B-V 


KaTajiorH 

M y 


CncKTp 


m 

7A7 



2 


m 

0.86 



2 



m m 

7.0 ± 0.2 

G8 

(34.5) 


2.42 

m 


2 


0.05 

ffi 


2 



0.8 

3 

A2V 

9.8 


9.S9 ± 0.03 

1 

2 

5 

1.62 ± 0.00 

1 

2 



10.2 

1 

dM3 

64.6 


4.29 



2 


0.86 , 



2 



5.6 

1 

dK2 

32.1 


6.31 



2 


1.12 



2 



7.5 

1 

dK7 

34.4 


3.14 

0 


2 

3 

0.09 

1 


2 

3 


0.8 

3 

A3IV 

46.9 


5.49 



2 


0.82 



2 



6.0 

1 

dKO 

42.3 


5.94 



2 


1.02 



2 



6.6 

1 

dK4 

40.7 


6.96 



2 


0.56 



2 



4.8 

4 

GO 

167.3 


6.41 

1 

1 

2 

3 6 

0.62 ‘ 

0 

1 

2 

8 

4 

4.6 

2 

GOV 

106.6 


7.57 

2 

1 

2 

3 

1.36 

0 

1 

2 

3 


8.1 

1 

K7V 

57.8 


5.32 

3 

1 

2 


0.72 

0 

1 

2 


4 

3.8 

2 

G8IV— V 

79.5 


6.45 

1 

1 

2 

5 

0.76 


1 

2 


4 

5.8 

2 

dKi 

52.0 


6.64 



2 


0.64 



2 



5.1 

3 

dG2 

56.8 


2.04 

3 

1 

2 


0.17 

0 

; 1 

2 


4 

0.8 

2 

A5III 

25.4 


9.61 


1 



1.58 


1 




10.2 

1 

Ml 

49.4 


5.24 

1 

1 

2 

3 5 

0.61 

1 

1 

2 

3 

4 

4.3 

1 

GIV 

44.2 


6.55 


1 



0.98 

2 

1 



4 

6.1 

2 

dK3 

22.7 


9.13 

1 

1 


3 

1.52 

1 

1 

2 

3 


10.7 

1 

M3.5V 

35.0 


7.55 

1 


2 

5 

0.76 - 



2 



5.9 

3 

dKO 

69;5 


3.39 

2 

1 

2 

3 

0.77 

1 

1 

2 

3 

4 

4.6 

1 

G5IV 

38;9 


3.73 

1 


2 

3 

0.06 

1 


2 

3 


1.3 

3 

AOV 

12.8' 


9.53 

0 


2 

3 

1J6 

3 


2 

3 


14.4 

1 

M5V 

140.2 


4.62 

0 


2 

3 

0.37 

1 


2 

3 


2.8 

3 

F3V 

46.1 


7.05 



2 

5 

0.80 



2 



5.5 

3 

dKl 

74.0 


9.39 

0- 

1 

2 


1.52 

1 

1 

2 



10.0 

1 

dMO 

41.2 


4.04 

] 

1 

2 


0.87 

1 

1 

2 



5.4 

1 

KOV 

29.3 


6.80 



2 


0.68 



2 



5.0 

3 

GOV 

128.1 


3.72 



2 


0.15 



2 



1.6 

3 

A7 

27.1 


8.71 

5 


2 

5 

0.66 



2 



7.9 

3 

GO 

(8.2) 


i 5.04 

1 

1 

2 

3 

0.51 

1 

1 

2 

3 

4 

3.8 

2 

F7V 

9.8 


* 5.66 



2 


0.48 



2 



3.5 

3 

dF6 

28.9 


8.40 



2 


1.27 



2 



7.8 

2 

K7 

(29,3) 


6.40 

1 

1 

2 

3 5 

0.88 

0 

1 

2 

3 

4 

6.4 

2 

K2V 

32.8 


3.24 

1 

1 

2 

3 

0.96 

1 

1 

2 

3 

4 

1.8 

2 

KOIII— IV 

78.9 


7.80 



2 


0.69 



2 



5.3 

3 

G2 

81.6 


2.79 



2 


1.06 



2 



1.1 

3 

K1 

47.6 


3.56 

2 

1 

2 

3 

0.50 

1 

1 

2 

3 

4 

4.0 

1 

F7V 

41.0 


8.05 


1 



1.09 


1 




6.6 

2 

dK4 

58.6 


6.79 


1 



0.86 


1 




6.1 

2 

dK3 

49.0 


8.94 


1 

2 


1.11 

1 

1 

2 



8.2 

3 

dK7 

49.4 


9.88 

2 

1 

2 

5 

1.44 

1 

1 

2 



9.4 

2 

dMO.5 

41.9 




1 


3 

—0.01 

1 

1 


3 


0.6 

1 

AOV 

19.2 


4.21 

1 

1 

2 


0.45 

1 


2 

8 


2.7 

3 

F6V 

40.3 


8.48 

1 

1 

2 

3 

1.58 

3 

1 

2 

3 


10.7 

1 

M4 

38.8 

40.8 


7.97 


1 



1.07 


1 




6.7 

2 

dK5 

43.0 


9.20 

2 

1 

2 

5 

1.29 

5 

1 

2 



8.0 

2 

K7 

(47.4) 


9.23 


1 



1.61 


1 




8.8 

2 

dMl 

75.6 


5.22 

0 

1 

2 


0.60 

0 

1 

2 


4 

4.0 

2 

dGOV 

5KO 


69 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Yale 

a (1900) 0 

V 

■n 

B - 

-V 

n 

Co 23 



h m 

O f 









344* 

4431 

18 59.7 

—37 12 









345* 

4440 

19 01.1 

+ 70 30 

m 

•n 







346* 

4456 

03.5 

+ 16 42 

6.06 ± 0.01 

4 

0.72 ± 0.02 

4 

0,73 ± 0.01 

347 * 

4483 

09.6 

+49 40 

5.85 

1 

7 

0.67 

0 

8 ' 

0.72 

0 

348 * 

4494 

12.1 

+ 5 03 

9.12 

1 

8 

1.53 

1 

4 

1.22 

2 

349 

4539 

19.8 

+ 33 01 

6.38 

0 

18 

0.79 

0 

5 

0.85 

0 

350 

4541 

20.2 

+ 11 .44 

5.12 

0 

6 

0.77 

1 

6 

0.81 

1 

351 ** 

4542 

20.5 

+ 2 55 

3.34 

0 

5 

0.31 

1 

7 

0.48 

0 

352 

4554 

23.6 

+49 14 

8.05 

1 

8 

0.94 

0 

8 

0.96 

1 

363 

4581 

29.5 

+58 23 









354 

4583 

29.6 

+ 4 21 

9.35 

1 

5 

1.38 

1 

5 

1.24 

1 

356 

4607 

82.6 

+ 69 29 

4.69 

1 

9 

0.80 

1 

9 

0.83 

1 

356 ** 

4611 

33.8 

+ 49 59 

4.46 

1 

6 

0.38 

1 

5 

0.51 

1 

857 * 

4634 

39.2 

+ 50 18 









358* 

4648 

41.8 

+33 22 

7.68 

1 

9 

1.00 

0 

8 

1.05 

0 

359* 

4654 

42.6 

+ 33 30 

4.93 

2 

4 

0.48 

1 

5 

0.57 

1 

360 

4665 

45.9 

+ 8 36 

0.65 

2 

5 

0.29 

1 

5 



361* 

4705 

60.4 

+ 6 09 




0.87 

1 


0.88 

1 

362 

4713 

51.8 

—12 49 

9.30 

1 

9 

1.34 

1 

8 

1.25 

1 

368 

4722 

53.2 

+ 29 33 

7.89 

1 

4 

0.79 

1 

4 

0.83 

1 

364 

4746 

67.8 

+ 3 03 









365 

4747 

58.0 

+ 15 20 









366 •• 

4754 

58.9 

—66 26 









367 

4759 

69.5 

+ 29 39 









368 

4760 

59.6 

+ 16 48 

5.77 

0 

4 

0.59 

1 

4 

0.66 

0 

369 

4762 

69.7 

+23 05 









370** 

4782 

20 04.6 

—36 21 









371 * 

4786 

05.5 

+ 20 37 









372 

4793 

06.6 

+ 15 53 









373 •* 

4804 

09.1 

—27 20 









374 

4884 

13.9 

+76 55 

8.89 

1 

4 

1.30 

0 

5 

1.32 

1 

375 

4849 

16.5 

+66 32 

5.91 

0 

15 

0.60 

0 

15 

0,66 

0 

376 

4864 

21.5 

—31 11 









377 

4911 

34.2 

+ 24 08 









378 

4920 

34.6 

+ 4 37 

7.88 

1 

9 

1.24 

0 

6 

1.21 

0 

379 

4932 

36.2 

+ 19 34 









380 

4947 

40.2 

—25 38 









381 *• 

4959 

42.2 

+ 33 36 









382 

4966 

43.3 

+ 61 27 

3.38 

1 

4 

0.91 

1 

5 

0,94 

1 

383 

5012 

51.3 

+ 61 48 

8.58 

1 

8 

1,48 

0 

10 

1.25 

1 

384 

5070 

21 00.4 

+ 6 41 

8.30 

2 

4 

1.25 

1 

3 

1.27 

1 

385 * 

5077 

02,4 

+ 38 J 5 

4.84 

1 

5 

1.26. 

0 

5 

1.25 

1 

386' 

5098 

07.4 

+ 17 ^1 









387 ** 

5107 

09.6 

+ 9 36 

4.44 

1 

2 

0.49 

1 

2 

0.58 

0 

388 •* 

5114 

10.8 

+ 37*37 

3.69' 

0 

3 

0.37 

0 

' 3 

0.53 

1 

389, 

5117 

11.4 

—39 15 









390 

5139 

16.2 

+62 10 

2.45 

1 

4 

0.22. 

1 

4 

0.39 

2 

391 

5152 

,18.2 

—65 49 









392 ** 

5243 

39.4 

—58 .08 










70 


, Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


_l_ . .1 iilllillL ’ J..J l _ I 

Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 I 


Ta6jiHua 1 (npodojiMenue) 






1 





KM 

Vf 

ceK 


V 


KaTa,TTorH 

B- 

V 

KaTajiOFH 

My 


CneKTp 


m 

4.19 


2 

m 

0.52 


2 

m m 

2.6 ± 0.4 

dF7 

69.0 


3 3.18 

m 

3 

0.05 

m 

3 

12.3 

2 

F7 

(37.4) 


6.05 ± 0.01 

1 2 

0.71 ± 0.01 

1 2 4 

4.9 

2 

dG5 

29.0 


5.87 

2 

12 3 

0.65 

1 

12 3 

3.9 

2 

dG2 

85.2 

. 86.8 


9.10 

2 

1 2 3 

1.50 

2 

12 3 

10.2 

1 

M3.5V 

53.0 


6.37 

1 

1 2 

0.80 

1 

12 4 

5.2 

2 

K1 

25.5 


5.12 


1 2 

0.76 

0 

1 2 4 

4.0 

2 

G8IV 

126.1 


3.35 

2 

1 2 

0.32 

1 

12 4 

2.3 

2 

FOIV— V 

36.2 


8.05 

0 

1 2 

0.93 

1 

1 2 

6.1 

2 

dK4 

118.1 


6.60 


2 

0.87 


2 

4.5 

3 

dK3 

82.6 


9.35 


1 

1.38 


1 

8.7 

2 

dK7 

63.8 


4.68 

0 

1 3 

0.80 

0 

1 3 4 

5.9 

1 

KOV 

55.6 


4.47 

1 

1 2 

0.39 

0 

1 2 4 

3.6 

2 

F5IV 

33.4 


5.96 


3 

0.64 


3 

3.6 

3 

G2V 

39.8 


7.65 

4 

1 2 

1.00 

0 

12 4 

5.9 

2 

K4 

46*2 


4.97 

2 

12 3 

0.47 

1 

1 3 4 

3.3 

2 

F5V 

45.3 


0.75 


12 3 

0.25 

2 

1 3 4 

2.3 

1 

A7IV— V 

30.6 


3.71 


2 3 

0.86 

1 

12 3 4 

2.93 

1 

G8IV 

51.6 


9.30 

1 

1 

1.34 


1 

8.0 

2 

dK7 

44.3 


7.91 

3 

1 5 

0.79 


1 

6.3 

2 

dG8 

40.0 


7.46 


2 

1.12 


2 

6.7 

3 

dK3 

32.8 


7.22 

7 

2 5 

0.76 


2 

5.6 

3 

dG8 

61.6 


3.58 


2 

0.75 


2 

4.7 

1 

G5IV 

50.8 


5.74 


2 

0.74 

0 

2 4 

4.1 

3 

dKO 

09.8 


, 5.79 

3 

12 5 

0.59 

2 

12 4 

4.7 

2 

dGO 

46.7 


7.29 

1 

2 5 

0.84 


2 

5.8 

3 

dK3 

129.7 


5.34 


2 

0.85 


2 

6.5 

1 

dK7 

138.4 


6.48 


3 

0.38 


3 

4.1 

3 

dF3 

43.0 


7.29 


2 

0.84 


2 

5.1 

4 

dK2 

91.5 


5.75 


2 

0.89 


2 

6.1 

1 ’ 

dK3 

75.1 


8.91 

3 

1 5 

1.30 


1 

8.3 

2 

dK7 

32.8 


5.92 

0 

12 5 

0.59 

1 

12 4 

5.0 

2 

dGO 

40.0 


6.56 


2 

0.73 


2 

5.1 

3 

dG5 

48.9 


6.35 


2 

0.70 


2 

5.4 

2 

dG8 

70.1 


7.88 


1 

1.24 


1 

6.6 

2 

dK5 

87.2 


6.48 

7 

2 5 

0.64 


2 

5.1 

3 

dG2 

47.0 


4.11 


2 

0.43 


2 

3.9 

2 

dF7 

27,2 


2.46 

] 

2 3 

1.03 


2 3 

0.7 

3 

KOIII 

52,8 


3.40 

2 

1 2 3 

0.92 

0 

12 3 4 

2.7 

1 

KOIV 

103-2 


8.56 

3 

12 3 

1.48 

1 

12 3 

9.2 

1 

dMl 

28.1 


8.30 


1 

1.25 


1 

6.6 

2 

dK5 

89.0 




1 3 

1.22 

3 

1 3 


1 

K5V 

106.1 


7.34 


2 

0.50 


2 4 

5.4 

3 

dF6 

113.7 


4.45 

1 

1 2 

0.50 

1 

12 4 

3.1 

2 

dF6 

31.4 


3.71 

2 

1 2 

0.40 

4 

1 2 

2.1 

2 

dFOn 

51.2 


6.76 


2 

1.42 


2 

8.8 

1 

dMl 

68.4 


2.43 

2 

12 3 

0.23 


12 3 

1.4 

2 

A7IV— V 

15.4 


4.29 


2 

0.45 


2 

4.5 

2 

F8V 

45.9 


8.86 


2 

1.31 


2 

7.2 

3 

Ml 

(92.7) 
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1 

Yale 

a (1900) 6 

V 

n 

B-V 

n 

Com 


393 •* 

5245 

li m 

21 89.7 

o / 

+ 28 17 

m m 

4.46 ± 0.00 

4 

m m 

0.46 ± 0.01 

4 

tn m 

0.56 ± 0«01 

t 

394 •• 

5268 

41.5 

—16 85 

2.83 

1 

6 

0.23 

1 

5 

0.48 

1 

1 

395 

5314 

55.7 

—57 12 









i 

396 

5318 

57.1 

+ 0 66 

9.15 

1 

8 

1.49 

1 

6 

1.27 

1 

% 

397** 

5345 

22 02.4 

+24 61 

3.75 

1 

4 

0.42 

1 

4 

0.54 

1 

i t 

398 

5362 

06.2 

+ 5 42 









' 

399* 

5377 

08.4 

+ 69 38 










400 

5392 

11.4 

+56 33 










401* 

5395 

11.7 

—64 07 










402 

5398 

12.3 

+12 24 










403 •* 

5407 

16.5 

— 1 53 










404 •• 

5438 

24.4 

+57 12 

9.59 

1 

7 

1.65 

0 

10 

1.36 

1 


406* 

6516 

41.7 

+ 11 40 










406 

5620 

42.5 

+ 43 49 

10.04 

1 

6 

1.39 

1 

6 

: 1.05 

2 


407 

5562 

50.8 

—32 06 










408 •• 

5563 

51.8 

+16 02 

8.68 

0 

10 

1.52 

0 

10 

1.29 

1 


409 

5565 

52.1 

—80 09 










410 

5568 

52.6 

+20 14 

5.44 

0 

10 

0.67 

1 

11 

0.71 

1 


411 

6572 

55.0 

—23 04 










412 

5584 

59.4 

—36 26 










413 

6687 

59.8 

+ 14 40 










414* 

5615 

23 08.0 

+48 62 

4.49 

1 

5 

0.26 

1 

5 

0.48 

1 


415 

5616 

08.5 

+56 37 

6.61 

1 

4 

0.99 


6 

1.07 

A 


416 

5658 

17.8 

—11 19 

7.81 

1 

3 

0.87 

0 ' 

8 

0.92 

1 


417 •• 

5677 

21.8 

+ 0 42 




- 






418 •• 

6716 

32.7 

+45 55 


1 








419 

6721 

33.7 

—73 15 










420 

6724 

34.8 

+ 5 06 










421 

5725 

36.2 

+77 04 

3.21 

1 

7 

1.03 

1 

7 

1.10 

1 


422 

6763 

44.0 

+ 1 52 

9.01 

1 

2 

1.51 

0 

2 

1.20 

0 


423 •• 

6772 

47.5 

+74 59 

6.35 

1 

11 

0.98 

0 

6 

1.02 

0 


424* 

5807 

56.9 

+ 26 33 

5.72 

0 

11 

0.69 

1 

15 

0.67 

1 



lIpEMe^aHHH 
2 ADS 48. 

6 ADS 246; A77i = 3?^0; HpKan sseSAa cn. ab. 

9 SDS; Am==0?'4. 

10 ADS 490; Am = 07^6; apKaH aaesfla cn. ab, 

11 ADS 520; Am = 0?'0. 

12 IlapaJMiaKC ^" = 0"014 ± Ol'OO?. 

17 ADS 671; apKaa nepaapem. ab. 

22 Cn. nB. 

29 ADS 1003; Am = 27^5; = Aci = — 0'^03. 

28 CyOKapjizK. 

31 SDS; Am = 07^4. 

34 SDS; Am = 0?'0; i> = 219 ner. 

39 Cn. ns.; P ~2^ 
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Ta6jiHiia 1 (oKOHnanue) 


V 

KaTanorH 


KaxanorH 

Uj 

CneKTp 

KM § 

», s 

oeK ^ 


B-V 

m 


m 


m m 




4.46 

1 

0.45 

1 4 

2.7 ± 0,2 

dF6 

43.4 


2.83 

1 

0.23 

1 

1.9 2 

A7— 9 

29.3 

i 

4.74 

2 

1.01 

2 

7.0 1 

dK4V 

87.8 

I 

! 

9-16 « 

1 

1.49 ^ 

1 

9.2 2 

dK7 

33.1 

i 

3.76 ± 0.00 

12 3 

0.43 ±0.00 

12 3 4 

3.1 2 

F5V 

19.4 


3.51 

2 

0.10 

2 

1.6 3 

A21V 

31.4 


5.50 

3 

0.38 

3 

3.4 3 

dF5 

8.7 


4.17 2 

2 3 

0.29 1 

2 3 

2.1 3 

FOIV 

64.4 


5.4S 

2 

0.59 

2 

4.9 2 

dF8 

50.6 


7.01 

2 

0.60 

2 

5.0 3 

dGl 

105.1 

1 

3.86 

2 

—0.04 

2 

1.9 2 

AOV 

21.1 1 

i 

9.59 0 

1 5 

1.65 

1 

11.6 1 

F7V 

(16.4) 1 

i 

4.19 

2 3 

0.50 0 

2 3 

2.6 3 

F7V 

55.2 i 

1 

10.05 1 

1 5 

1.39 

1 

11.5 1 

dM5e 

20.3 i 

! 

6.49 

2 

1.07 

2 

7.0 1 

dK5 

15.0 1 


8.67 0 

12 3 5 

1.51 0 

12 3 

9.5 1 

dM2 

39.0 


1.11 

2 

0.10 

2 

1.9 1 

A3V 

18.7 

i 

5.47 2 

12 3 5 

0.67 0 

12 3 4 

4.8 2 

dGO 

34.0 ! 


7.96 

2 

1.34 

2 

8.5 1 

dK7 

38.4 : 


7.44 

2 

1.50 

2 

9.6 1 

dMl 

i 2 ao 

! 

2.48 

2 

—0.01 

2 

—0.1 4 

B9V 

11.7 


4.49 

1 


1 4 

2.8 2 

FO 

18.5 


5.57 1 

12 3 5 

1.00 1 ' 

12 3 4 

6.5 1 

K3V 

67.6 


7.81 

1 

0.87 

1 

6.5 2 

dK3 

56.6 

i 

4.93 

2 

0.04 

2 

4.7 4 

A4 

16.8 


3.88 

2 3 

1.02 

2 3 

2.0 3 

G8III--IV 

5ai I 


7.10 

2 

0.95 

2 

7.2 2 

K1 

(34.5) 


4.13 

2 3 

0.50 1 

2 3 

3.2 2 

F7V 

42.7 i 


3.21 1 

12 3 

1.03 1 

12 3 4 

2.2 2 

KlIV 

44.2 


8.98 2 

12 3 

1.50 1 

12 3 

10.0 1 

M2V 

75.9 


6.34 1 

1 2 

0.96 1 

12 4 

6.1 1 

dK7 

16.9 i 


5.75 2 

12 3 5 

0.66 1 

12 3 4 

5.4 1 

G2V 

80.0 


40 Cn. AB.; 

P = 107? 







41 SDS. 







1 

45 Cn. AB.; 

P = 9?9. 








48 ADS 1865; Am==0?»2. 

51 ADS 2081, 

52 ADS 2080; Aw = 2?>5; AA/=rO?»l; Aci = — 0?^03, 

59 ADS 2406. 

60 ADS 2402; Am = 3r»0. 

72 TpoHHan CHCTeMa: 97*5; 117*6; 117*6, AM = 07*28. 
74 CHCTeMa, apKaa seesAa cn. ab. 

77 ADS 2894; Am = 27*8; AM = 07*1; Aci = — 07*04. 
81 ADS 3093. 

86 ADS 3321. 
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llpHMe^iaHHfl K TaSjiHue 1 {npodojiMeuue) 

93 ADS 3475; 

95 Gn, JXB. 

97 ADS 3701; 

100 ADS 3886. 

101 ADS 3900, 

108 ADS 4334; Am = 2"»6; AAf = 0?»l; Aci = — 0!"03; Ac2=— 0f02. 

112 ADS 4519; ^m = 2^2; ^M ^O^i; Aci = — 0?^05; Acg ^— 0!”04. 

113 ADS 4617; Am=:l!"6; AAT^O!"!; Aci = — 0TO3; Ac 2 = — 0?^02. B cneKipe apKOH 
3Be3AW MeianjiHa, jihhhh (Ap. J., 119, 146, 1954). 

121 ADS 5425; Am ===3^0; AM^O^i; Aci = -.0!"02. 

123 ADS 5423; KOMnoHenT — OejiHH KapjiHK. 

124 Am = 3!^6; AAr = 0!”04; Aci = — 0?»02. 

127 ADS 5961. 

128 ADS 5983; Am = 4?‘5; AAT - Or^Ol; Aci=— 0!"1. 

129 ADS 6109. 

130 ADS 6251; KOMnoneHT — Ogjiuh KapJiHK. 

131 Aw=l!"8; AM = 0^2; Ac^^— 0!^06; Ac2 = 0!”05. 

134 ADS 6420; Am = 0^6. 

136 ADS 6554. 

143 Cn. ab.; P = lf6. 

145 ADS 6886; apKHH KOMuoneHT cn. ab.; P = iA^ 

149 SDS; TpOHHaa CHcxeMa A + 11?*0 -|- 12!”0 = 6!^5. 

150 ADS 7067. 

151 Gaa6HH KOMnoaeaT 13f0. 

152 ADS 7114. 

153 Arn^m; AM = 0^2; Ac^ = Ac2 = — 0?‘02. 

154 ADS 7203; Am == 37*2; AM^O!”!; Aci = — 0!”02. 

156 ADS 7251; Am = 0?»0. 

157 ADS 7284; Am = 0W; -P — 34 rofla. 

158 Am = 3^2; AM = 0TO5; Aci=— 0?»02; Ac 2 = — OTOl. 

160 ADS 7420. 

161 Hepaspem. acTpoMeip. ab. 

162 SDS; Am = 0?‘6 flo 1!"2, cnyTHHK nepeMeaaoro 6aecKa. 

163 ADS 7441. 

169 ADS 7712. 

170 AD Leo — BcnwxHBaiomaa ssesAa, aepaapera. acxpoMeTp. ab; P = 265 aex. 

171 Am=6?»0. 

172 Gn. JIB. 

178 ADS 8035; Am=:2!"9; P = 44 ro^a; AAr = 0?*l; Aci = — 0!"02. 

179 Lai 21185; aepaapem. ab, 

180 GaaOtiH KOMnoaeax 14?^7. 

181 ADS 8083; Am = 2!"0. 

182 GjiaOtia oaxHaecKHH cnyxaaK Yale 2612, 11!"5. 

184 ADS 8119; o6a KOMnoaeaxa cn. ab. 

186 GaaOHH KOMnoaeax 15?*0. 

189 ADS 8314. 

191 GyGaapjiHK, 

192 Gn. ab. 

199 ADS 8630; Am = 0!”0, 

204 BeaBiH KapaaK. 

207 ADS 8804; Am = 0^0; P = 26 Jiex. 

208 Am = 3^9. 

212 ADS 8841; Am ^2^7; AM = 0"^1; Aci=:— 0!«04; Ac 2 = — 0!”02. 

214 ADS 8861; Am = 2!"4. 

74 
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ripHMeqaHHflKTaSjiHi^el (npodojufcenue) 
215 ADS 8891; Am = lf6; apKHH KOMnoHeax cn. jib.; cjiaSuH KOMnoHeax HMeex Mexaji- 

jiHH. JiaaHH. 

219 BejiHH KapjiHK. 

222 ADS 9025. 

223 ADS 9031; A;7i = 0!"5; P==:156;iex. 

224 Gn. flB.; i> = 495^ 

225 ADS 9090; Am = OfO. 

230 Saeaffa co cjiaOuMH jiHanaMH. 

231 CjiaOuH KOMHoaeax 14?‘5. 

235 CjiaOuH KOMnoaeax 11!"0. 

239 SDS; Am = 5?‘4. 

244 ADS 9413; Am = 2^0; AM = 0^2; Aci=— 0!«04; Ac 2 = — 0"^02, 

245 Gn. flB. 

247 ADS 9494; cjiaOaa aseafla cn. ab. h aaxM. nepeM. i Boo. 

248 Ho aaOjnofleaaaM Srreaa V =4?*97; no HaOjHOjteaaaM Hexca r = 4!”79. 

251 ADS 9544; Am = 0!”0; y flwoacoaa a Mopraaa [6] aaOji. paa^ejitao. 

253 ADS 9584. 

255 Cn. flB.; P = 277^. 

256 ADS 9617; Am^^OrS. 

257 Cn. flB. 

260 Am = 7^A. 

266 ADS 9909; AM = 0^2. 

267 Gn. flB.; P = 3fl. 

273 ADS 9969; Am = 0“l. 

277 A/n==2!"l; y ^woBcoaa a Mopraaa [6] aaOji. paa^ejibao. 

278 Gn. flB.; P = 13^. 

279 ADS 10058. 

280 ADS 10075; Am = 0?H); P = 217^. 

283 ADS 10157; Am = 2“6; i> = 34 rofla; AM = 0?*1; Aci = — 0^02; Ac, = — 0’“02. 

284 m = 4!”96 no Brreay; m = 4!"79 no Hexcy. 

288 Am = 0?*0. 

290 Gn. ab.; /> = 52^ 

296 ADS 10374; Aw = 0?‘5. 

297 Am = 0“3. 

298 ADS 10417; Am ^0^0. 

301 SDS; Am = 3!”l. 

302 SDS; xpoaaaa cacxeMa; AAf — 0?*3; Acj = — 0?*05; Ac 2 = — 0?H)2. 

306 ADS 10598; Am=:0?‘l; P = 46 Jiex. 

307 Gn. ab. 

309 Hepaapem. acxpoMexp. ab. 

311 ADS 10660; Am = 2^6; P = 8i roA. 

315 ADS 10786. 

321 ADS 11046; Am=l?»7. 

323 ADS 11076. 

325 ADS 11077; Am=:3!”4; P = 55 jiex. 

326 ADS 11113. 

332 Gn. ab.; i" = 281^. 

337 a Lyr. ADS 11510. 

339 ADS 11632; Am = 0!”8. 

343 ADS 11871; Am=:l!”8; P = 62 roAa; AM = 0^^2; Acj = — 0"^03; Ac^^— 0"*02. 

344 SDS; Am = 0?*l. 

345 BejibiH aapaaK. 

346 flpKBta KOMnoaeax cn. ab.; P 22^ 

347 ADS 12169; Am = 0!”2. 
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npHMeHaHHH K Ta6JIH^e 1 (oKonnaHue) 

348 CjiaoHH KOMnoHeHT 18!"0. 

351 Hepaspem, acTpoMexp. ab.; i’ = 1250^. 

356 ADS 12695. 

357 ADS 12815. 

358 ADS 12885; Am = 0?‘2. 

359 ADS 12913; Aw = 3f6. 

361 ADS 13110. 

366 Ilo-BEAHMOMy nepeMSHHaH. 

370 SDS; Am = 6?»2. 

371 ADS 13442; Am = 2?»5; AAf = 0!"l; Aci=— 0^*04. 

373 Gn. ab. 

381 Cn. ab. 

385 ADS 14636; y J^HC 0 HC 0 Ha h Moprana [6] HaOjiiOAaJiacb pasAejitHO. 

387 ADS 14773; Am = 0!«0. 

388 ADS 14787; Am = 2?‘5; P = 50 Jiex; apKHH KOMnoneHT cn, ab. 

392 BnayajibHO-ABOHnaH; Am = 0!”2. 

393 ADS 15270; Am = ir»4; i> = 514 jiex. 

394 ADS 15314; cn. «b.; /> = 1.3® 

397 Cn. AB.; i> = 10^ 

399 ADS 15719. 

401 SDS; Am = 47*6. 

403 Cn. ab. 

404 ADS 15972. 

405 ADS 16261. 

408 Gn. ab- 

414 y niapoBa B — K = 0.45. 

417. neKyjiHpnan SBesAa cn. kji. A c anoMaJiBHo cnJibnuMH jihhhhme xppMa. 

418 Cn. ab.; i» = 20^ 

423 ADS 17062; cn. AB.; i’ = 8^ 

424 ADS 17175; Am = 3r‘0; P = 26 Jiex; Ai»/ = 0?*1; Aci=:— 0!”03. 

TaOnnaa 2 


HD 

a (1900) ^ 


B-V 

Oo»a 


k m 

0 f 

m 

m 

m 

m 

m 

m 

358 

0 08.2 

+28 32 

2.02 ± 0,02 

—0.14 ± 0.0 

0.23 ± 0.02 

8538 

1 19.3 

+ 59 43 

2.64 

0 

+0.12 

1 

0.42 

1 

20902 

3 17.2 

+49 30 

1.81 

1 

+0.48 

2 

0.57 

1 

33111 

5 02.9 

— 5 13 

2.77 

2 

+0.11 

2 

0.42 

1 

33564 

6 06.1 

+79 07 

5.02 

1 

—0.43 

0 

0.58 

1 

72945/46 

8 30.5 

+ 6 58 

5.60 

0 

+0.66 

0 

0.63 

1 

96833 

11 04.0 

+45 02 

3.06 

2 

+ 1.14 

2 

1.19 

3 

103287 

11 48.6 

+ 54 15 

2.47 

1 

—0.03 

2 

0.33 

1 

120315 

13 43.6 

+49 49 

1.87 

2 

—0.20 

2 

0.12 

2 

129989 

14 40.6 

+27 80 

2.88 

1 

+0.93 

2 

0.94 

0 

186064 

15 13.5 

+ 67 44 

5.16 

1 

+0.52 

1 

0.61 

1 

189006 

15 30.5 

+27 03 

2.21 

2 

—0.01 

1 

0.29 

1 

140573 

15 39.3 

+ 6 44 

2.64 

1 

+ 1.13 

1 

1.23 

0 

161096 

17 38.5 

+ 4 37 

2.76 

1 

+ 1.19 

1 

1.19 

1 

162003 

17 48.7 

+72 12 

4.25 

2 

+0.45 

1 

0.56 

1 

164058 

17 54.3 

+61 30 

2.22 

X 

+ 1.52 

0 

1.61 

0 

165777 

18 02.6 

+ 9 33 

3.73 

2 

+0.09 

2 

0.42 

2 

179957/58 

19 09.5 

+49 40 

5.89 

2 

+0.65 

2 

0.70 

] 

197989 

20 42.2 

+ 33 36 

2.46 

2 

+ 1.04 

0 

1.05 

1 
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Ta6:fiHi^a 2 (npodoAotcenue) 

HD 

« (1900) « 

V 

B—V 

Coaa 


3 B e 8 n LI ocBepHoro n o Ji h p h o r o pn^a 


NPS3 

m tn 

5.64 ± 0.00 

tn m 

+0.22 ±0.0 

m m 

0.50 ± 0.00 

4 

5.75 

0 

-h0.21 

0’ 

0.49 

0 

5 

6.48 

1 

+0.08 

0 

0.43 

0 

6 

7.11 

1 

+0.17 

0 

0.45 

1 

7 

7.52 

1 

—0.02 

1 

0.34 

0 

8 

8.10 

0 

+0.40 

0 

0.50 

1 

9 

8.82 

0 

+0.30 

1 

0.52 

1 

10 

9.05 

1 

+0.27 

1 

0.46 

1 

3s 

6.33 

1 

+0.43 

0 

0.52 

0 

Ir 

5.03 

1 

+ 1.64 

1 

1.61 

0 

2r 

6.34 

1 

+ 1.61 

1 

1.48 

1 

3r 

7.41 

1 

+ 1.41 

0 

1.40 

1 

4r 

8.22 

1 

+ 1.06 

0 

1.09 

1 


IIpH cpenneM HHcne 7 Ha6jiK)AeHHH na KawAyro aaesAy bto Aaet a^h cpeAHHX 
KBaApaxiramix oiiihSok OAHoro Ha6nH>AeHHH : 

V= ±0-023; ±0-010; ,.,^,= ±0-021. 

B Ta6ji. 2 npHBeAOHU BneaTMoc^epHue napaMeTpu BBesA, cjiyHtHBinHX a^s 
BS anMHBIX npHBHSOK (|»OTOMeTpHHeCKHX CHCTeM. 

HecMorpa na cpaBHirrejibHO HecxpornH hoaxoa k oxSopy HoaeH ajih 
H a6jiK)AeHHH, nojiyaeHHafl xohhocxb Bnojine yAOBJiexBopHxejibna' h AOCxaxoHHa 
AAH HayaeHHH AHarpauMH abbx — cBexHMocxb. 

9. OoayaeHHHe ashhub iiosbojihiox nocxponxb AHarpaMMy abbx — cbb- 
xHMocxb Ana KawAoro ABexa, a xaaace npoBecxa aBcaaas cxpoenaa raaBHoa 
nocjieAOBaxeabHOCxH c noMoiAbio AayxABexHoa AHarpaMMH. 

fl^aarpaMMa ABex — cBexHMocxb AJia cHcxeMH B — V 
<]^Hr. 8. Caaoaihhmh KpyacKaMH 3Aecb BHAenenH aBesAH, ajih KOiopHx a6co- 
AioxHbie BenHaHHBi oapeAeaeAbi c HaH6onbaieH xoaHOcxbio (om= i0fl4). Hep- 
xoH oxMeaeabi AanaHe ajih raaBHUX KOMAoaeHXOB abohhhx 3Be3A> Gboco6 
BHAeaeana hx aanoatea b § 10. 

PaccMoxpeHHe AnarpaMMH noAXBepacAaex, Kan aaM Kaacexca, cyiAecxBo- 
BaHAB xoHKOH cxpyKxypH raaBHOH aocnBAOBaxBAbHOCXH a, b aacxHocxa, o6Ha- 
pyatBHHOH 3rrBHOM [91 bbxbh raaBHOH BOcnBAOBaxBAbHocxH, ABacaA^BH hhacb 
AOCABAHBH npAMBpHO HB OAHy 3B63AHyiO BBAATOHy A OIABXAABO BHABAaiO- 
lABAca B npBAeaax abbxb (B—V) 0“7— 1?‘2. KaK6BiJio aoambabho 3rrBHOM, 
3Be3AH, apAHaAnBatan^AB k axoa bbxbh, xapaKXBpHayioxcH, no-BHAHMoMy, hb- 
KoxopbiM H36brrKOM yabipa^HOABiOBoro HanyaBHaa. 3xa xbhabhahh bbihb- 
AHBxca A AO AaaHHM, npaBAa OHBHb MaaoTOcnBaabiM, ,^a{OHCOHa a Mopraaa [61. 

Ha $Ar. 8 aaMBaaBica xanacB HBKOxopaa xBHAeaAHa k pasAenBHAio raaBaoA 
AOCABAOBaXBAbHOCXA A A^H HaH 60 ABB KpaCHHX 3 BB 3 A C ABexOBblMH SKBABH- 
ABHXaMH > 
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Ecjih npiisHaTb peajibHHM cymecTBOBaHne oxAejitHOH bgtbh, HaHHHaio- 
mencfl OT SHaHeHHH {B — V) nopHAKa 0?5 (^to cooTBexcTByeT npnMepHO 
cneKTpa<jibHOMy KJiaccy GO), to ^HSHHecKaa ^HcnepcHH rjiaBHOH nocjieAo- 



Onr. 8. ^HarpaMMa abct — csgthmoctb no Ha6jiio- 

AeHHH KpLlHCKOH aCTp0$H3HneCK0H 06cepBaT0pHH. 

• — ^ 07*14; O — 0*^14 •< Aifp 0^34; — O — — SBeaffu. 


AJiH BUHCHeHHH 9Toro BaatHOFO Bonpoca npeACTaBJifleTCfl BecBMa cymecTBOH- 
HLIM. 

Oaent 6ojii>moH HHTepec npeACTaBjiaei b cbhsh c sthm npaMBHeHae MeiOAa 
AByxABeTHMx AHarpaMM [6], [20]. 

IIpeAnoaoHCHM, w £0 MejKAy noJiOHteHHeM saesAH na AnarpaMMe (Af, B—V) 
H yjiBxpa^HOJiexoBHM h36hxkom b ee HSAyneHM HMeexcn cbhbb. TorAa najin- 
HHe HexKHX nocjieAOBaxejiBHocTGH na AayxABexHOH A^arpaMMe hbhjiocb 6bi 
cepteaHHM noAXBepjKAeHneM cymecxBOBaHHH pasjiHTOHx sexBeH A^arpaMMH 
ABex — cBexHMocxb. HaoSopox, oxcyxcxBHe xaKoro nexKoro pasAejieHHH ro- 
BopHjio 6 h cKopee b nojibsy xoro, hxo yjisxpa^HOjiexoBHH b36htok cBH3aH 
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c HeKOTopMM njiasHO MBHHiomHMCH napaMexpoM (HanpHMep, xnMHHecKHM 
COCTaBOSl). 

/^ByxQBexHaH flHarpaMMa, nocTpoeHHan no Ha6jiiofleHHHM aBTopoB* npn- 
BBAena na $Hr. 9. IIo ochm KoopAHnai affecfc OTnoacenu CHHe-^noaeTOBue 
(C023) H CHHe-JKOJITHC {B — V) nBCTOBBie 3KBHBaJieHTU. Jl^nCnepCHH AHa- 
rpaMMH AJin snanennH (B — F) +1™3, ecjin npHnaxi. bo BHHManne, nxo 



OHr. 9. /tByxABeTHaa flaarpaMMa no flanaHM Ha6nio«eHHH KpuMCKon 
acTpo^HsnnecKOH oCcepBaxopiiH. 


B nee bxoaax asesAw Bcex Hacxea AnarpaMMH {M, 5— F), cpaBHHxejitHo 
HCBeAHKa. Jl^HcnepcHfl we a^h ananeHHH (5— F) > +lf3 orpoMna. HanSo- 
jiee KpacHue aaeBAH o6pa3yK)x nan 6 h neKoxopoe «o6jiaKO» b Bepxnen nacxn 
pncyHKa. HepxOHKaMn no-npewneMy oxMenenH ABonnue ssesAu. 

BUHBjieHHfl saBncHMocxH MewAy nojioweHHHMBt 3Be3A na AByxnsex- 
HOH ABarpaMMe h A^arpaMMe abcx — cBexHHocxb na ^nr. 10 cnoBa Bocnpo- 
nsBeAena AByxABeinaH AnarpaMMa. Ho 3Aeci. ao ananeHnn {B—V) < +1’"3 
BanecenK xojibko SBesAu, pacnoaaraioniBecfl Bume (nepHue KpywKa), ne- 
MHOrO HHWe (KpyWKH C KpeCXHKaMH) H SHaBHXeJIBHO HHWe (CBexjIHe KpyWKH) 
cpeAHen bhhhh rjiaBHOH nocAeAOBaxejibHOcxH (cnnoniHaH jihhhh). 
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Oht. 10 noKasHBaeT, hto y SBesfl, pacnojioH^eHHHx HHHce rjiasHofi nocne- 
j^oBaxejibHOCTH, HaMe^aexcfl HeKoxopaa xenAenj^HH k yjitxpa^^HOJiexoBOMy 
H36HXKy. Ona BHpaHceHa onenb cjiaOo, no-BZAHMoMy, za-aa zeAOcxaxozzoH 
HyBcxBzxejibHOcxz npHMeHezHOZ annapaxypH b yjibxpa^zojiexOBOZ oSjiacxz. 
HaMezaexca xazHce xenAezAzz k zeKoxopoMy zeAOcxaxKy yjibxpa^zojiexoBoro 



(Par. 10. AByx^BeTHafl AnarpaMMa ajih asesA, otkjiohhjoiahxch ot cpeA- 

Hez JIHHHH rJiaBHOH nOCJieAOBaTeJIBHOCTH. 


• — asesAH, Jicwaiane BLnne raaBHOft nocjieAOBaTCJibHOCTH; O — 3BeanH, Jiewamne 
Ha HHmBett bctbh rjiaBHOtt nocjienoBaTejibHOCTH; ® — SBea^Bi, JieHcaiABe MeacAy 
rjiaBHOtt nocjxeAOBaTejiBHOCTbio h EHmeeft BeTBbio; — rjiaBHaa nocnenoBaTejibHOorb. 


zajiyzenzH y aseaA, pacnojiozcezHHx zaA rjiasnoz nocjieAOBaxejibHOcxfcio. 
9x0 MOJKex 6uTh xazHce oSzapyzceHO no ashehm ^HcoHcoza z Mopraza ajih 
S jizjKazrazx asesA. 

Ha $zr. 9 eecbMa peazo BHAeJizioxcfl aBeaAM, jiezcamze b zzmzez zacxz 
rjiaBZOH nocjieAOBaxejibzocxz c (fi — > +1?3, zozaaHBaiomze BecLMa 

azazzxezbZHH paaSpoc. OcoSezzo BHAejizexcH b axoM oxzoziezzz aBeaAa JV *2 406 
(Yale 5520), zaoJizpoBazzo pacnojiozcezzaa z za A^arpaMMe abox — cBexz- 
Mocxb. 6ojiee AGTajitzoro paccMoxpezzz axoz ozezb zBrepeczoz oSjiacxz 
za $zr. 11 zpzBeAezu AnarpaMMH abbx — CBexzMocxb aJih o6ohx AsexoBux 
aKBZBazezxoB (a z 6), a xazzce AByxABexzaz A^arpaMMa («). Hxo6h oSjierzzxb 
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conociaBJiGHHe Bcex 3thx flaarpaMM, sBesAH oSoanaqeHH 3Aeci> cbohmh homb- 
paMH H3 tbSa. 1* Ha tom Hce pHcymce eme paa noBTopeHa AByxABexHaH ahb- 
rpaMMa, ho c yKaaaHHeM cneKipoB aBeaff (a). ^ByxABOTHaH flaarpaMMa kbk 
6yAT0 roBopHT b nojitay paaAejieHHH paccMaxpaBaeMOH hbcth nocaeAOBaTeAB- 
HOCTH Ha ab© bgibh, KaK aio, HanpHMep, HaMeneno Ha pncynKe cbgtjihmh h 
aaHepHGHHtiMH KpyncKaMH, ho mm g^g ohghb abjighh ot OKOHHaxGJiBHoro pe- 
uiGHHfl axoro Bonpoca. Tgm 6ojigg ocxaGTca otkphthm Bonpoc o xoag bgtbgh, 

GCJIH OHH pGaJIBHM. AbJIHGTCH AH HHWHflfl BGTBfc HpOAOAHCGHHGM BGTBH, HAy- 
lAGH HHH«e raaBHOH nOCAGAOBaxeABHOCXH B 60AGG paHHHX CHGKXpaABHMX 
KAaccax; npGACxaBAHGx ah ona o6oco6AGHHyK) rpynny aBeaA hah, HaoSopox, 
HMGHHO OHa HBAHGXCfl HpOAOAHCGHHGM TAaBHOH HOCAGAOBaXGABHOCTH? J^AH 
pGHIGHHH aXHX BOHpOCOB HG06 x6aHM0 HpHBAeHGHHG 6oABraGrO MaXGpHBAa 
H ABXaABHOG CneKXpOCKOHHHGCKOG H CHGKTpO^OTOMGXpHHGCKOG HayHGHHG 
3663 A > 

J]jHarpaMMa ABGT — CBGTHMOCTB, nOCXpOGHHafl am CHHG-^HOAGXOBOrO 
ABGXOBOrO aKBHBaAGHXa Cq 23 i B CBOGH BGpXHGH HBCXH MBAO OTAHHaGTCfl OT 
AHarpaMMH $Hr. 8 . 9tO HOHATHO BBHAy CpaBHHXGABHO MBAOH AHCnopCHH 
COOTBGTCTByiOl^eH HBCTH AByXABGTHOH AHBFpaMMM (^HT. 9). 

PaCCMOXpeHHG AHarpaMMM ABGT — CBGTHMOCTB B CBH 3 H C KHfiOMllTHHG* 
CKHMH XapaKTGpHCXHKaMH 3BG3A SyABT HpOHBBGAeHO HHHCG, HB 60 AGG HOAHOM 
MaTGpHBAG. 

10, B HaCTOfllAGG BpGMfl HMGGTCH aHBHHTGABHOG HHCAO HG3aBHCHMUX 
OnpGAeAGHHH 6AGCKa H ABGTOB 6AHaKHX K COAHAy 3BG3A, BHHOAHGHHHX 3r- 
FGHOM, ^|,H{OHCOHOM H MopraHOM, HgTCOM, A. C. IIIapOBHM H HBMH. tloaxOMy 
npGACTaBAflexcH bgcbmb hhxgpgchhm h HyncHHM coSpaxB bogahho bgcb hmgk)- 
lAHHCH MaTGpnaA Ha6AK)AeHHH H Ha Gro OCHOBBHHH nOCXpOHTB BOaMOHCHO 
60AGG noAHyio H xoHHyK) AHarpaMMy abgt — cbgthmocxb. 

TaKBH paSoxa BHnoAHGHa naMn ajih 6 AGCKa 3 bg3a, npHBGAGHHoro k ch- 

CTGMG F, H CHHG-JKGATHX ABGXOBHX aKBHBBAGHTOB, HpHBGAGHHHX K CHCXGMG 

(B-V) *. 

HMGlOlzpieCH KOpOTKOBOAHOBLIG ABGTOBHG aKBHBaAGHXLI (U—B) fl^JKOH- 
coHa H Moprana h nam Cq 2 ^ cahhikom otahhhh MGHCAy co6oh, hxo6h 6hao 
MOHCHO npHBOAHTB HX K OAHOH CHCXGMG. Ha 3X0 MH yjKG yKaSMBBAH BBUHC. 
B OCXBABHHX paSoXBX OnpOAGAHACfl AHHIB OAHH ABGX. 

J^AH HOAyHGHHH CBOAHOrO KHTBAOra 6AGCKa 6 aH 3KHX , 3BG3A M^I HCHOABSO- 
BBAH CHHCKH fl^HcoHcoHa— MoprBHa, 3rrGHa, Hoxca h nam, a am abgtob: 
^HCOHCOHa— Moprana, 3rrGHa, A. C. IIIapoBa h noAynGHHHH naMH. 

B CBOAHHH KaxaAOr 6 hAH BKAIOHGHBI XaKHCG 3BG3AH, cpcAHHa KBBApaXHH- 

HBfl OIIIH6Ka OnpGAeAGHHH a6cOAK)XHOH BGAHHHHH KOXOpHX AOCTHTHGT +07*54. 

HpHBGAeHHG ABGXOB HCHOABSOBaHHBIX KBTaAOrOB K CHCXGMG (B—V) H6 
npGACTBBAHAO SaxpyAHGHHH, fljIH 3X0X0 y 3rrGHa AaHH COOTBGXCXByH)mHG 
^opMyAH [8]; A. C. IIIapoB xaK hcg, KaK h mh, pGAyAnpoBan cboh naSAio- 

AeHHH K 3T0H CHCXGMG. 


* Khk H3BecTHO, CHCTCMa U, B, V JlmoHCona h Moprana 6HAa npHnara na IX MencAy- 
HapoAHOM acxpoHOMHHecKOM KOHrpecce 1955 r. b flyeAnne b Ka^ecTBe MeHCAynapoAHon 
AAH $OTOaAeKTpHHeCKHX Ha6AI0AeHHH. 
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Hto me Kacaexcfl npHBeAeHHH sHa^eHHH 6jiecKa k CHCieMe 7, to 3Aeci> 
Aejio oScTOfljio HecKOJiBKo cjiojKHee. ConocxaBJieHHe sHaneHHH 6jiecKa, nojiy- 
qoHHHx OrrenoM {V e) [8], co anaTOHHHMH ^jKOHcona h Moprana noKaaajio, 
HTO pasHOcxb V — Ve HMeex He6ojibnioH cHcxeMaxHHecKHH xoa b saBHCH- 

My \ 



B 2 


<DHr, 11. flnarpaMMa Asex— CBeTHMocxt (a h h AByxABexHaa AaarpaMMa (e n a) ajih aseaA 
no3AHnx KJiaccoB rjiasHon nocjieAOBaxejibHOCXH. 

MOCXH OX npHMOrO BOCXOHCABHHfl. COHOCXaBJieHHe HamHX SHaAeHHH C ABHHHMH 

J^HCOHCOHa H Moprana aHajiornqHoro xoAa ne noKaaajio. Otcioab cjieAyex, 
ATO 3HaneHHfl SjiecKa b Kaxajiore Srrena oSpeMenenH He6ojibinHMH cobohhhmh 
onraduaMH. Ilocjie ynexa yKaaaHHOH omH6KH naMH 6 hjio HaHAOHO cooxHome- 
hhg: 

V = — 0?008 + 1?000F^ + 0?017 {P — V). (16) 

±0?008 + 0:^002 ± 0.007 

Sabcb {P — V) — ABexa 3Be3A b CHCxeMe Orrena [8]. 
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SHaHeHHfl 6;iecKa aaeafl Kaxajiora Hexca peAy^HpoBaJIHCB no ^opMyjie: 

F = +0.014+ 1.019/pr — 0.160/C, (17) 

rffe /pr— SjiecK asesAH b cncxeMe Heica, a IC — noKaaaieJib ABexa. 

HepeAKO npn cpaBHenna Asyx ^oxoMexpnHecKHx KaxajioroB, KajKAHH ns 
KoxopHx oSjiaAaex npeBocxoAHon xohhocxbk), naSjiioAaioxcfl BecbMa anaTO- 
xejibHHe pacxoHCAeHHH. 9xo mohcot 6 hxb o 6 BHCHeHO jih 6 o neyqxenHBiMH 
CHCXGMaxHHecKHMH oinn 6 KaMH KaxajioroB, jih 6 o xgm, hxo ^oxoMGxpnnecKzo 
CHcxeMH KaxajioroB paajinzHH n BKnionaiox paanannHe KpnxHHecKHe o 6 jiacxH 
cneKxpa (nanpnMep, BajiBMepoBCKnn cKanoK), BHme mh bha©™, hxo cpaBne- 
nne ABexoBwx aKBHBajienxoB namero Kaxajiora h naxanora A. G. IIIapoBa, 
xoxH OHH H oxBaxHBaiox aaMGXHo paajiHHaioniHecH o 6 jiacxn cnoKxpa, noKaaano 
xopomee corjiacne. 3xo noAXBepHCAaex aaKOHHOCXB cBOAenna b OAHy $oto- 
MexpnHecKyio cncxeMy {B — V) abgxob Bcex paccMoxpeHHHX BHme cncxeM 
CHHe-HcejixHx ABexoBHx aKBHBajienxoB. Hxo Kacaexca 6 jiecKa aaeaA, no- 
jiyaeHHHx c acejixHMz (|»HJiBxpaMn, xo Bce axn cncxeMH BecBMa 6 nnaKH 
MeacAy C 060 H H npaBOMepnocxB peAyKAnn nx k cncxeMe V ne BHaHBaex co- 
MHenna. 

B nponecce cocxaBJienza cboahofo Kaxanora BoannKaex Bonpoc 0 Becax 
HcnojiBayeMHx KaxanoroB, Sagcb mojkho naMexnxB abb nyxn, Oahh nyxB 
cocxoHx B npHAaHHH Beca oSpaxHO-nponopAHonaJiBHO KBaApaxy cpeAnen 
KBaApaxHHHOH onm6KH oahofo anaHenna BejinannH b AannoM Kaxanore. flpy- 
roH nyxB — b onpeAenennH bgcob na conocxaBjienna KaxanoroB Mea^Ay co6oh. 
HaMH 6hji npHHax nocjieAHnn nyxB. 

IIpeAnojioatHM, axo mh conocxaBjiaeM necKoaBKo naxanoroB, nMeion^nx 
n o6mHx aBeaA. IlycxB — ecxB cpeAnee no bcgm n aBeaAaM anaaenne kbba- 
paxoB paanocxen paccMaxpnBaeMoro ^oxoMexpnaecKoro napaMexpa b naxano- 
rax, o6oaHaaaeMHx naMn kbk «i» n «k», Ganraa, axo KaxaJiorn coBepmenna 
HeaaBHCHMH, a ^oxoMexpnaecKne cncxeMH nx conocxaanMH, MoaceM nanncaxB:: 

(48> 

rae af a a| flBJiHiOTCfl HeKOTopuMH BejiHHHHaHH, zapaKTepHsyioiitHMa 
xoanocxB Kaxanora npn cpaBHennn ero c ApyrnMn (ero BnemnioK) xoanocxB). 
GocxaBHB na ocHOBannn conocxaBaenna Bcex ncnojiBayeMBix naxanoroB 
CHCXGMy ypaBHenna (18), Moacno onpeAeanxB BeanannH a^, . . . n j^jia 

BecoB KaxaaoroB 6 paTB anaaenna = -i- . 

McnojiBaoBanHHe Kaxajiorn nMeiox secBMa He6ojiBmoe ancjio o6n^nx aBeaA ^ 
37 AJifl ABGxoB n 19 AJifl Snecna. IIoaxoMy anaaenna secoB, npnBGABHHHx 
B xa6ji. 3, AonacHH paccMaxpnBaxBca JinmB kbk opnenxnpoBoanHe. Ilpn bh- 
ancjiennax onn onpyraanncB ao Aejioro anaaenna (xa6ji. 3). 

flIaHHHe cBOAHoro Kaxajiora BKnioaeHH b xa6ji. 1 n coAepacax: cpeAHne 
B3BemeHHHe anaaenna no bcgm ncnojiBaoBannHM KaxanoraM Bejinann'F 
H ABGXOBHX dKBnBajienxoB (B — V) c nx omn6KaMn, conpoBoncABioiAnMnca 
yKaaanneM na Kaxajiorn, ncnojiBaoBannHe npn ocpeAHennn (corjiacno noMe- 
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Ta 6 flH^a 3 



KaTajior 

Pv 

P(B-V) 

CcujiKa 

1 

KpUMCKon o 6 cepBaxopBB 

2 

2 

Hacxoji- 
H^aa pa^ 
6oTa 

2 

Srrena 

1 

1 

[ 8 ] 

3 

JtacoHcoHa h Moprana 

2 

2 

[ 6 ] 

4 

A. C. niapoBa 

2 

— 

[ 10 ] 

5 

Hexca 


1 

[7] 


paM KaTajicxTOB b Ta6ji. 3), Oiiiif6Kii onpeAeJiHJiHCt KaK cpeAM© 

HKte yKJioBeHHfl sHaBennH pasjiHBHHx KaTaJioroB or aejiHTOH V h (B V)- 
Oma6Kn. ne yKasaHH, Kor^a flanHHe o aaesAe HMeiOTca tojibko b KaKOM-jiaSo 
oj^HOM Kaxajiore. Jl^ajiee b cboj^hom KaxaJiore j^biotch: cneKxpajibHHe KJiacoM 
(no ^^aHHHM KaxajioroB MK h HD, Maynx Bhjicoh h Kefinepa), npHBeAaH- 
BDue c noMoiUBK) peflyKBHOHHHX rpa^HKOB K CHCxeMe MK. HaKonen;, b noc^^- 
HGH rpa^e ffaioxca npocxpaHCXBeHHHG cKopocxH sBesfl oxHOCHxeJifcHO CojiHiia, 
BHBHCjieHHEie no ffaHHHM KaxaJiora flHceHKHHC h naxanora jiywBWX cKopo- 
oxen BHjicona [21]. SnaqeHHH b cKoSKax noKasHBaioT xaHreHnnajiBHyio go- 
cxaBjiHiomyio n oxhochxch k SBOsnaM, ajih KoxopHx HeatBBecxHH jiyBGBHe 
GKOpOCXH. 

B npHMeHaHHHX k Kaxanory flaioxca cBe^eniifl o j^BoficxBGHHOCxH 
a xaKH«e neKoxoptie Apyrne Aannwe, cymecTBenSHe npn ero HcnojiBBOBaHHH. 
Mnorne SBesji^H Kaxajiora HBnnioxcfl ^bohhhmh;: BHayaJitHKMH, cnoKxpajiB- 
HBiMn H onxnnecKHMH; ecxt xanace n KpaxHMe SBesffH. 

Bo Bcex cjiynaflx, Kor^a axo npeflcxaBJifljiocb BoaMoacHiiM, ns Ha6jiioAe«* 
max cyMMapHHX SHaaeHHfi nsexoB h 6jiecKa ^bohhhx c noMoinbio paccHHxaH- 
max rpa^HKOB nonpasoK BHAenaJiacb cooxBexGXByromn© aHaaenna rnasHoro 
KOMnoHGHxa. BejiHaHHH nonpaBOK ^^aIoxcH b npHMeaanHax. Sbgsah, jsjin ko- 
XOpHX BHHHCJiaJIHCb HonpaBKH, OXMGaeHH 3Be3flOHKOH y nopaAKOBoro HOMepa 
B Kaxajiore. 

IIonpaBKH ajih nojiyaenna 6aecKa rnaBHoro KOMnoneaxa (AM b oxanaHe 
ox Am — pa3HocxH 6aecKa KOMnonemoB) Spaaacb h 3 Hweiomaxca Ta6aan [20]. 
HonpaBKH K KBexaM AC^ h AC '2 BBiaHCJiajiHCb b npeanoJioacoffHH, axo ^B8x 
3 Be 3 AH 0 AH 03 HaaH 0 onpeAGJiaexca na AHarpaMMe nsex cBexHMocxB no ©0 
a6cojiK)XHOH BeJiHHHHe. flajiee oneHHBanacb HexoanocTb nonpaBOK, BHSBan- 
naa Kan peantnoH AncnepcneH AHarpaMMH, xaK h AHcnepcnen, o6ycjioB- 
jieHHOH omnSKaMH b onpeAejienHH a6cojiioxHOH BejiHaHHH. 

J],BOHHHe 3Be3AW, AJiH KoxopHx HeTOHHOcxb B HonpaBKax ABexoB npe- 

BOcxoAHJia +0?*02, OTMeaeHH b Ta6ji. 1 ABy^^ 3Be3AoaKaMH h na A^arpaMMia 
ne HanocHJiHCb. 9xo ycjiOBHe cooxBexcxByex paanocxH 6jiecKa KOMnonen- 
TOB ^ 2?0. 

CBeAenaa 0 6jiecKe KOMnoHenioB 6pajiHCb h 3 Kaxanora ADS, Kaxajiora 
,Ii;)KeHKHHC H B HGKOxopHx cjiyaaHX H3 npHMeaaHHH K Kaxajiory 9rreHa [8]. 
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(I) Hr* 12 * ^HarpaMMa qBex — eBeTBuocxb no ji^aHHUu cBOAHoro Kaxanora. 
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11. CsoAHafl AHarpaMMa abbt — cBeTHMocTb b CHCTCMe (Afy, B — V) 
npuBeflena na $Hr. 12. KaK h na $Hr. 7, sBesAH co cpeAHHMH oniH6KaMH 
B onpeAejieHHH SjiecKa +071 HanecenH nepHHMH KpyH^KaMH. IIpeHCHHMH snaq- 
KaMH OTMeqeHH TaKHce rjiaBHHe KOMnoneHTH abohhhx 3Be3A. 

PaccMOTpeHHe cboahoh AnarpaMMH noATBepHCAaex bhboah, nojiyneHHHe 
BHme. 

Ha cBOAHyK) A^arpaMMy naHeceno xaKHce h Cojihab c ^OTOMeTpHnecKHMH 
napaMexpaMH, onpeAejieHHHMH E. K. Hhkohoboh [17], [23]: 

MyQ = +4’”88 ± 0’?04; {B — V)q = +0”‘74 + 0^04. 


M B- y 
0.8 


CojiHAG OKasHBaexcfl jieHcamnM na caMOM BepxneM Kpae rjiasHOH nocjieAO- 
BaxejiBHOcxH B o6jiacxH, npHMtiKaioiAeH k cy6rHraHxaM. 

B CBOBH pa6oxe A. C. IIIapoB oSparaji BKHManne na xo, hxo nojiy^eHHHH 
E. K. Hhkohoboh abbx ConHHia ne cooxBexcxByex cpeAnen aaBHCHMocxH 
^ MeJKAy cneKxpoM h aboxom 3Be3A: AJIh 

cneKxpa Gojihah cpeAHHH aaBHCHMocxb 
Aaex 3HaHeHHe Aaexa, paBHoe +0766. 
% 06'LHCHeHHe axoro KaJKyni;erocfl pacxo- 

^ so 5KAeHHfl JieHtHX B XOM, HXO COOXHOmeHHe 

SZ 02 ^05 ® MGMKAy CneKXpaMH H ABexaMH 3Be3A 

/(I rjiaBHOH nocaeAOBaxejiBHOcxH o6jiaAaex 

szfg ^apooss BecbMa SojibmoH AHcnepcneH. 9 to Ha- 

SSp^^ rJIHAHO BHAHO H3 pnc. 13, Ha KOXOpOM 
0.6 ~ npHBeAOHa nacxb AnarpaMMH abox — 

so ^ sff CBexHMocxb AJifl rjiaBHOH HocjieAOBa- 

^ xejibHocxH, BKjiioHaioniieH h Cojihab, c 

yKaBaHHbiMH AJifl KajKAOH 3Be3AH cneK- 
cneKTpoB flJiH flaHHO- 

cneKxpoB 3Be3A). ro ABexa oKaaHBaexca SHaaHxejibHHM. 

ABexa, 6jiH3Koro k cojineaHOMy, 
Bcxpeaaioxcfl cneKxpbi ox GO ao KO, xoxh b cpeAHeM noJiyHaexca ABHCXBHxejibHO 

HOBAHHH nOAKJiaCC G. B HOM 3 AeCb ABJIO — B HexOHHOCXH JIH CHGKXpaJIbHOH 
KJiaccH^HKaAnn, hjih b Sojibhioh AncnepcHH cooxHomeHHH cneKxp — abox — 
AOJIHCHO BHHCHHTbCfl C OKOHHaHHeM CHeKXpOCKOHHHeCKHX HCCJIGAOBaHHH, 
UpOBOASMHX B o 6 cepBaxopHH. 

BojibmoH HHxepec npeAcxaBjiaex conocxaBaeHHe noHoacenna 3Be3A Ha 
AHarpaMMe (Af, B — V) c hx KHneMaxHaecKHMH xapaKxepncxHKaMH. ^aa 
3T0H abhh 6biaH BHAHcaeabi npocxpaHCTBeHHLie cKopocxH aaesA oxHOCHxeabHo 
CoHHAa. Ha $Hr. 14 BOcnpoHaBOAena CBOAHaa AnarpaMMa c ynasaHHeM cko- 
pocxeH. 3Be3AH co CKopocxaMH B HHxepsaae 0 — 40, 40 — 80 h 6oaee 80 km/cck 
oSosHaaeHH nepeKpen^eHHHMH, cBexaHMH h aepHHMn KpyacKaMn cooxBex- 
CXBeHHO. 

Ha pncyHKa caeAyex, axo aaMexHOH aaBHCHMocxn MeacAy noJiOH«eHHeM 
3Be3A Ha AHarpaMMe [ABex — CBexHMocxb h hx npocxpaHCXBeHHBiMH cKopo- 
cxaMH Hex, H B axoM cMHCJie OHH o6pa3yiox OAHopoAHyio rpynny. 
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14. flnarpaMMa n;BeT — ceeTHMocTt c yKasanneM cKopocTen sbosa* 
' 0 — p > 80 km/ock; O — * 80 > » > 40 KM/ceK; ® — 40 > « > 0 km/cck. 
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B aaKmoHeHHe cneflyei noflqepKHyTb, hto npaMeneHae MexoAa AByxpBex- 
Hux A^arpaMM ajih HayTOHHH rjiaBHOH nocneAOBaTeABHocTH npeACTaBjiflercH 
BecBMa nepcneKTHBHHM. aioro Heo6xoAHMo bbcth HaSniOAeHHa b bo 3- 
MOWHO 6ojiee AaJieKOM yjibTpa^Hojiexe. C axon abjibh) na o6cepBaiopHH nepe- 
AeaaH xejiecKon MTM-200. Tenepi> HMeexcH BOSMOHCHOCxt saMeHHXB MeHHCK 
c rnnepeonaaecKHM aepKajioM aa c^epoHAajitHoe aepKajio. KaSjiioAeHHH 
yjibxpa$HOJiexoBHx abcxobbix aKBHBaneHxoB aaSpaHHHx asesA rjiaBHoa.nocjie- 
AOBaxejiBHOcxH yme nanaxw c axoH onxHaecKoa cncxeMOH. IIpeAnoJiaraexcH 
xaKwe aHanorHanaH nepeAejiKa xejiecKona MTM-500. 

B aaKjiioHeHHe mh paAn npaaecxH rjiy6oKyK) 6jiaroAapHocxb bccm xobb- 
pamaM, b xoh ajia aaoa Mepe aoMorasmaM BHaoaaeHBio aacxoaatea paSoxH: 
T. G. BeaHKaaoH, A. H. OaaKOBoa, JI. H. IIlBaiOK, 11. (D. ^yraaeoBy, 
a xaKHte acnapaaxy BiopaKaacKoa oScepBaxopaa K. A. TparopaHy. 
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AKAAEMHg HAVK CGCP 

H3BECTHH K P bl M C K 0 H A C T P O ® H 3 K E C K O 0 OBCEPBATOPHH 

Tom XVII, 1957 r. 


CPABHEHHE XHMHHECKOrO COCTABA B h Be 3BE3a 

A» A. Bonpuyn 


HacToan^afl paGoxa nocBAmena cpasHenHio XHMnqecKoro cocxaBa B h Be sBea^. 9to 
cpaBHeHHe H3-3a HeB 03 M 0 HCH 0 cxH HcnojibsOBaHHH B HameM cjiy^ae KpHBHx pocxa npoHa- 
BO^HJIOCb B CpaBHeHHH 3 KBHBaJieHXHHX niEpHH JIHHHH B CneKXpEX B H Bo 3863 A, 

HMOioii^Hx o^^HHaKOByK) xeMnepaxypy h aaeKxpoHHoe ^aBJiGHEe^ x. e. oahoxo e xoro Mte 
cneKxpajiLHoro KJiacca e KJiacca cBexEMOcxE. /(Jifl 3 xoh i^ejiE 6BiJia paapaSoxana e ocyme- 
CxBJieHa xoHHaff KOJiEHecxBeHHafl KJiaccE^BKai^Efl 3Be3A 09,5 — B8. CpaBneHEe BKBEBajienx- 
Hux niEpEH jiHHEH uoKasajiG, Hxo Hex cHcxeMaxEHecKoro pasjiBHEH MeHCAy B B Be 3Be3AaME 
B xHMBHecKOM cocxaBe E BejiH^BHe xyp6yjieHXHOH cKopocxE. Bhjio npoBeAeno cpaBHeHHe 
KOHXypOB BOAOpOAHMX JIEHHE, KOXOpOG nOKaSaJIO, HXO OHH OAHHaKOBBI y B H Be 3Be3A. 
Ha 3 xoro cjieAyex, hxo oxHOCHxejitHoe coAcpJKaHHe BOAOpOAft y B h Be 3Be3A b cpeAHeM 
oAEHaKOBO H Hxo OCHOBHUM ^aKxopOM, paciHHpfliomHM BOAOpOAHBie JIEHHE, H B cjiynae 
Be 3Be3A HBJiflexcH inxapK-3^[>$eKx. KpoMe xoro, h 3 cpasHeHEH KOHxypOB boaopoahhx 
HHHEE B H Be 3Be3A B HOMepOB HOCJieAHHX BHABMUX 6aJIbMepOBCKHX JIEHHE CJieAyBX, HXO 
B E Be 3Be3Abi HMeiox b cpeAHeM oABHaKOBHe ajieKxpoHHBie ABBJieHHH. 

TaKHM o6pa30M, CpeAHEE XHMEHeCKEH COCXaB Be 3Be3A> nO-BEABMOMy , He OXJIEHaeXCH 
OX cpeAHero xHMEHecKoro cocxaBa B 3Be3A. 

A COMPARISON OF THE CHEMICAL COMPOSITION OF B AND Be STARS, 
hy A. A, Boyarchuk. — The chemical composition of B and Be stars is compared. As 
curves of growth cannot be used in this case, the comparison was made by comparing 
equivalent widths of lines in the spectra of B and Be stars, possessing the same tem- 
perature and electron pressure, i. e. of identical spectral class and luminosity. For this 
purpose a precise quantitative classification of 09.5 — B8 stars was worked out. The 
comparison of equivalent widths of lines showed that there is no systematic difference 
of chemical composition and the values of turbulent velocities for the B and Be stars. 
The profiles of hydrogen lines were compared and found to be practically the same for 
these stars. It follows that the relative abundance of hydrogen in B and Be stars is the 
same (on the average) and that the main factor, broadening the hydrogen lines in the 
case of Be stars is the Stark effect too. From a comparison of the profiles of hy driven 
lines of the B and Be stars and the numbers of the last B aimer lines it follows that the 
electron pressure of these stars is on the averag the same. 

Therefore the average chemical composition of Be stars evidently is practically iden- 
tical with that of the B stars. 

SsesAU Kaacca B c 3 mhcchohhhmh jihhhhmh HBJiaiOTCfl oahhmh hs HaH6ojiee 
HHTepecHiiix oSi^eKTOB Hamen FajiaKTEKH. JIhhhh b cneKxpax bthx 3BedA 
3a KopoTKHe npoMeacyTKH BpeMena, nopHAKa a^chtkob aer, npeTepneBaioT 
6oaBinB[e H3MeH6HHH KaK B HHTeHCHBHOCTH H noaOJKOHM, TBK H B 
KOHTypoB. HnorAa aMHCcHOHHLie aHHHH HcaesaiOT BOo6iAe, a sateM noaBaaiDTCfl 
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BHOBB. Bee 3TO cBHAeTejiBCTByeT 0 HeycTOHHHBOM xapaKTepe aiMoc^ep 3 thx 

3663^. 

HsyHeHHe Be SBesfl HHiepecno b nepByio onepeflB c tohkh speHHfl 3 Be 3 fl- 
HOH ^B0:IK)^HH. CymecTByeT flOBonBHO pacnpocTpaHennaH ranoTesa, ^to 
3BOJIK)I^IIfl 3B63^ rjIBBHOH nOCJIGflOBBTGJIfcHOCTH H^GT OT 60JIGG FOpfl^HX 3BG3^ 
K 6o;aee xojioahhm, npa 3 tom npoHcxoflHT noxepH aneprHH h ee MaccH. B cbh 3 h 
c 3THM oHeHB BajKHo pemHTB Bonpoc 0 Meexe Be 3 Be 3 A epefla flpyrax 3Be3A. 
npeACiaBaarox jih co 6 oh Be 3Be3AH oco6yK) rpynny cpeAH Apyrax B 3Be3A, 

HJIH >KG OHH HBJIflIOTCfl OnpGAeJIBHHOH 3B0JII0AH0HH0H CiaAHGH, HGpG3 KOTOpyiO 
AOJIJKHH npOXOAHTb BCG B 3BG3AH. ,31^10 BHflCHGHHH 3TOrO BOnpOCa O0GHb 
Ba>KHO yexaHOBHTb, B HGM 3aKJIK)HaGTCfl pa3JIHHHG MGH(Ay Bg H B 3BG3AaMH 
H B qGM 3 th: 3BG3AH CXOAHH. 

Ha OCHOBaHHH npOBGA^HHLIX HCCJIGAOBaHHH [1] CGHHaC yCTaHOBJIGHO, 
HXO Be 3Be3AH B cpeAHeM BMeiox cKopocxB BpameaaH aa 150 km/cok 6oABnie! 
HBM B 3Be3AH. B BOHpoce o CBexBMocxHX, xeMnepaxypax a npocxpaacxBeHHO- 
KBHeMaxaaecKBX xapaKxepacxBKax, 6ojibmaa aacxb AaaaHX CBBAexejibcxByex 
0 xoM, Hxo OHB OABHaKOBH y B H Be 3Be3A 12]. B 10 Hce BpeMB xaKaa BaacHaa 
xapaKxepacxBKa, Kaa xaMaaecKaa coexaa, ao cbx nop ocxanacb ae accjieAO- 
BaHHoa. Haexoamaa pa6oxa a nocBameaa BccjieAOBaaaio Bonpoca 0 exoAOxse 
XHMHqGCKoro cocTaBa axMOC^ap B h Bg 3 bg 3A. 

§ 1. PE3yjIbTATbI 

Ha6jiK)AeHHfl npoasBOAHJiHCb na 6ojibinoM cnGKxporpa^G (AHcnGpcna 
23.4 A /mm y H^) 1220 mm pG^jiGKxopa KpHMCKOH acxpo^HSHqGCKOH oScep- 
BaxopHH AH CGCP [3] c HOfl6pfl 1953 r. no aaryex 1956 r. B nporpaMMy 
Ha6jiK)AeHHH 6biJiH BKJiioqGHH 20 Bg 3 bg 3 a apHG 4?5 h co ckjiohghhgm, 6ojibniHM 
—10° H 11 B 3BG3A, KOXOpHG 6 hJIH B3flTbI B KaqGCTBG 3BG3A CpaBHGHHfl. BcG 
nojiyqGHHHG cnGKxporpaMMH Shjih npoKajinSpoBaHH, a aaxGM hbmgpghh Ha 
caMopGrucxpHpyiomGM MHKpo^oxoMGxpG Mojijih. JJ^aJiee oSbiqHHM nyxGM [4] 

6 hJIH OnpGAeJIGHH SKBHBajIGHXHHG IHHpHHH BCGX JIHHHH, HMGKHAHXCH B CHGKXpG. 

HoJiyqGHHHG 3KBHBaJIGHTHHG IHHpHHH HpHBGAGHH B Ta6jl. 1 AJIH 3BG3A 
CHGKxpajibHHX KJiaccoB 09— B2, B xaSji. 2 — ajih sbgsa B3, b Ta6ji. 3 — ajih 
3BG3A B5— B6 H b Ta6ji. 4 — ajih 3bg3a B7— B 8. B 3 xhx Ta6jiHAax b napaoM 
ctoji 6 ii;g yKaaana A^ana bojihh jihhhh, bo BxopoM — xhmhhgckhh gjigmght, 
KOXOpOMy npHHaAHOJKHT A^HHaa HHHHa. B CJIGAyiOmHX CTOa6Aax npHBGAeHH 
AHhhhg 0 aHHHax b cnoKxpax KajKAOH 3 bg3ah. B nopaoM ctojiSag y KaacAOH 
3BG3AH Aaexca aKBHBajiGHXHaa mnpHHa jihhhh W\ , bo BxopoM — hhcjio 
CHGKXpOB, HCnOJIb30BaHHHX A^IH OnpGAeJIGHHH W^, 

ToaHoexb onpGAeaGHHa aaBHCHx ox bgjihhhhh bhab KOHxypa 

JIHHHH, HJIOXHOCXH HGraXHBa B paHOHG HHHHH H paCHOJIOJKGHHH HHHHH HB 
KpHBOH CHGKXpaabHOH HyBCXBHXGJIbHOCXH. 

B cpeAHGM AJia oxHOCHXGJibaaa omnSKa npn hhcjig Hcnojibsy- 

GMHX CHGKXpOB 60JIbmG TpGX pBBHa HpHMepHO 3 % B CHyaaG HOpMaJIbHOfi HHOX- 
HoexH HGraxHBa H AJia lA — 6 % . Ecjih bbcsab hmggx pesKne hhhhh, xo 
OTHOCHTGH baaa omndKa a^h jihhhh c H^j^c^iA yMGHbmaexca ao 5%, A^a 
R^x^IA omnSKa ocxaGxca npeacHeH, 
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Jifla Toro hto6h oMerB bobmowhootb cysHiB o tohhogth namHx onpe- 
aKBBBaaeHToux mHpHH, duno npoHaseffleHO cpaBHCHHe c SKSHBa- 


Wx(Siapvsk) 



(Dnr. 1. CpaBHeHBte HamHx onpeAeJieHHH aKBHBajieHXHHx 
mnpHH jiHHnt c onpeAeneHHHMH BHJibHMca [5]. 

jieHTHHMH uiHpHHaMH:, onpefleneHHHMH BajitHMcoM [5], Ha ^nr. 1 HaneceHH 
3 KBHBaJieHTHHe mnpHHH JIHHHH CnCHTpOB CBMH o 6 iI];HX 3 Be 3 A. Ho OCH a 6 ci^HCC 
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OTJiomenu AaHHHe BnjiLflMca, no och opAHnax — ffannwe na Ta6ji. 1—4 na- 
CToamen paSoxH. 

HeSojifcmoH paaSpoc xonen roBopnx o tom, qxo naniH onpe^ejiGHna, no- 
BHAHMOMy, HMeiOT xopomyio TOHHOCTB. Ha paccMoxpeHHfl 1 bh^ho, 

HTO, BopoHXHO, cyn^GCTByox HoSojiBnioe paajinniie b npoBe^^ennn nenpepHB- 
Horo cneKxpa h KonxypoB jihhhh, Kotopoe BBipaHcaexGfl b tom, mo Hama 
onpeAejieHHfl b cpe^neM na 5% MenBme, neM y EnjiBaMca. 

§ 2 . KJIACCHOHKAItHfl 

Toro nTo6H oenapyacHTB cymecTBOBanne bo3Moh;hhx paannann 
B XHMHHeCKOM COCXaBO BG 3803^ H B 3363^, Hy>KHO CpaBHHTB 3TH SBea^H 
MencAy co6oh, npnneM KantAHH pas o6e cpaBHUBaeMue sbosah aojihchh hmotb 
OAHH H TOT >Ke cneKxpajiBHBiH KJiacc H KJiacc CBexHMocTH. Hnane nejiBsa 
SyAGT OTAejiHTB pasjiHniifl b cneKxpax Asyx sbosa, oSycjioBjiennBie nx tom- 
nepaTypaMH n CBeTHMocTHMn, ot paajiHHHH, BBiSBaHHHx neoAMHaKOBOCTBio 
XHMHHecKoro cocxaBa axnx sbosa. 

HpoBeAenne TaKoro cpaBHenna xpeSyeT najinaHH nan mojkho jiynme 
onpeAejieHHBix cneKxpaJiBHHx KnaccoB h KJiaccoB cBeTHMocxH. B nacxoan^ee 
BpeMfl HaHjiynmen cncxeMon cneKxpanBHon RJiaccn^HKaAnn HBjiHexcH cn- 
CTBMa MK, paspaSoxaHHaa MopranoM h Ap. [6]. OAnaKO cncxeMa nocxpoena 
no rjiaaoMepHBiM OAennaM HHTencHBHOCTH aHHHH na CHHMKax cneKxpoB 
c MaaoH AHcnepcneH. 

Mh tkb pacnoaaraeM aobo^bho tohhhmh KoanaecxBeHHHMH xapaKxepn- 
CTHKaMn aHHHH. KpoMe Toro, MHorne Be sbosah BooSnte eme ne Kaaccn^ii- 
AHpoBaHBi B .CHCTGMe MK. UoaxoMy MH pemnan KaaccH^HAnpoBaxB Bce 
3Be3AH, HcnoaBsya aKBHBaaenxHHe mnpHHH anHHH. Tan Kan nania Kaaccn- 
^HKaAHa 6yAeT ocnoBana na KoanaecTBeHHHx onpeAeaennax aKBHBaaenxHHx 
mnpHH anHHH, xo 6yAyx ynoTpe6aaTBCfl HHHe KpnxepHH, aeM npn raaao- 
MepHHx OAGHKax. Jl^aa naxoacAenna KpHxepHeB KaaccH$HKan;HH mh nocxy- 
nnan caeAyiomHM oSpaaoM, HcnoaBsya b KaaecxBe hcxoahhx a^hhhx yace 
HMeiomneca oaghkh cneKxpaaBHHx KaaccoB b chctgmg MK, 6HaH nocxpoGHH 
aaBHCHMocTH 3KBHBaaeHTHHx niHpHH H Hx OTHomGHHH OT cnGKTpaaBHoro 
Kaacca, npaaeM, AJin TOro htoSh snaTB, kbk aKBHBaaeHTHaa mnpHHa a^hhoh 
aHHHH SaBHCHT OX CBGTHMOCTH, KaaCAHH KaaCC CBGTHMOCTH HaHOCHaCH OHpG- 
AGJighhhm SHaaKOM. OxHomeHna 3KBHBaaeHTHHx ranpHH HBaaiOTca 6oaee 
TOHHHM KaaCCH^HKaAHOHHHM KpHTGpHGM, HOM CBMa 3KBHBaaeHTHaa HIHpHHa. 
Mh MoatGM noayaHTB 6oaee ayBCTBHTeaBHHG aaBHCHMocTH KpHTGpHGB ox 
cneKxpaaBHHx KaaccoB, KOM6HHHpya BOSHHKaiomHe h Hcae3aK)^^He b a^hhom 
K aacce anHHH. KpOMe xoro, b oxHomeHHH aKBHBaaenxHHx mnpHH MGHBme 
cKasHBaGTca omH6Ka b npoBGAeHHH HenpepHBHoro cneKxpa. 

^Il^aa Toro aTo6H 3 th aaBHCHMocxH 6HaH 6oaee yBepeHHH, mh, KpoMe 
cbohx onpGAeaeHHH 3KBHBaaeHTHHX mnpnH, ynoTpeSnan A«^fl hx nocxpoGHHa 
e^^e A^Hnne BnaBaMca [5]. Ohh 6HaH npHBGAGHH k HamHM onpeAeaennaM 
3KBHBaaGHTHHX HIHpHH npH HOMOH^H ^HF. 1. Ho HOCTpOGHHHM XaKHM o6pa30M 
saBHCHMOcxaM 6Haa npoBGAena npeABapHxeaBHaa KaaccH^HKaAna SBesA. 
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HeKOTOpHe OTHOmeHHH BKBHBaJieHXHHX mnpHH flBJIflIOTCfl CJieflCTBHeM Apy- 
THx. no3TOMy qncjio axHx oxHomenHH nyHCHO yMeHtniHXb nacxoJibKo, qxo6H 
Bce ocxaBrnnecfl neaaBHCHMHMH. Ilpa BnSope, KaKne h 3 oxHomeHHH 

HyjKHO ocxaBHxb, a KaKHe Hex, peniaiomyK) pojib nrpajiH cjieflyiomHe ^anxopH: 
KpyxH3Ha saBHCHMOcxH, paaGpoc xoneK h HHxepBaji cneKxpajibHux KJiaccoB, 
fljifl Koxopux M 0 H«H 0 HCHOJibBOBaxb ;i;aHH 0 e oxHonienne. Jlynmee oxHomenne 
^ojijKHo HMexb 6oai>niyK) KpyxHsny aaBHCHMocxn, MeHbniHH pa36poc xoneK 
H 6ojibmHH HHxepBaji cneKxpajibHbix KJiaccoB. KpoMe xoro, ecHH oxHomeHne 
ynoxpe6jiHexcfl ajih cneKxpajibHOH KjiaccH$HKaniHH, xo Hyn^Ho Bbi6E[paxb 
xaKoe, Koxopoe no bosmojkhocxh hg saBHcejio 6 h ox CBexHMocxn. Ecjih oxho- 
ineHHe BH6Hpaexcfl ajih KJiaccH$HKan;HH no cbgxhmocxh, xo HyjKHO, nxo6H 
oho KaK uomHO CHJibnee saBHceJio ox cBexHMocxH. V reJiHH h oco6eHHO y bo- 
fl;opo;^a BKBHBajieHXHaa mnpHHa hhhhh aaMexHO yMeHbmaexca c BospacxaHneM 
CBexHMocxH. Cennac xopomo ycxaHOBJieno, axo 3xo ABjiHexca cjieACXBneM 
^eiicxBHfl inxapK“3$$eKxa. JIhhhh Apyrnx 3JieMeHxoB 6oJibnieH aacxbio 
noKasHBaiox oSpaxnyio saBHCHMocxb: hx BKBHBajieHXHaa mnpHHa pacxex c 
yBeJiHTOHHeM cBexHMocxH, HanpHMep, jihhhh Oil X4649, Sill X4130, SilV X4089. 
Bo3moh«ho, 3X0 o6'bflCHflexcfl xeM, hxo npn nepexoffe ox 3Be3A c hhskoh cBe- 
xHMocxbK) K 3Be3fliaM c 6ojiee bhcokoh CBexHMocxbio B03pacTaex xypSyjieHx- 
Haa cKopocxb, hxo npnBOAHx, corjiacHO xeopnn KpHBMx pocxa, k yBejinnenHio 
OKBHBaJieHXHOn mHpHHH JIHHHH. 

PaCCMaxpHBaa rpa^HKH aaBHCHMOCXH 3KBHBaJieHXHHX niHpHH jihhhh OX 
cneKxpajibHoro KJiacca h ox cbbxhmocxh, mohcho xaK BHSpaxb oxHomeHHe 
3KBHBaJieHXHbIX HIHpHH AByX JIHHHH, HXO, XOXH 3KBHBaJieHXHaa IHHpHHa 
KaacAOH jihhhh ox^ejibHO h saBHCHx ox CBexHMocxH, HX oxHomeHHe npaKXH- 
necKH He 6yffex saBHcexb ox cbbthmocxh hjih axa saBHCHMOCxb 6y^^ex oneHb 
cjia6aa. TaKoe oxHonieHne 6yAex aBjiaxbca xoponiHM KpnxepneM cneKxpajib- 
Hoii KjiaccH^HKaHHH. CaMLiM jiyHHiHM KpnxepneM 3xoro BH^a aBjiaexca oxho- 
meHHe AByx nocjie^yiomHX cxa^HH HOHHsaHHH o;i;Horo h xoro Hce 3Jie- 
, Si IV Si III ^ 

MGHxa, HanpHMep » "sTir* OxHomenna 3KBHBajieHXHHX mnpHH jih- 

hhh reJIHH K 3KBHBaJieHTHblM niHpHHaM HHHHH ^pyXHX 3JieMeHXOB, KOTOpHO 
HMeiOX npOXHBOnOJIOJKHMH XO^ SaBHCHMOCXH {M)t HBJiaiOXCa xaKHCe flO- 
BOJibHO xoponiHM KpnxepneM /i;jia onpeffejieHHa KJiacca CBexHMocxH. 

G ynexoM Bcero cKaaaHHoro h na ocHOBaHHH npeflBapnxeJibHOH KJiaccH- 
^HKaiiHH 6hjih Bbi6paHH H nocxpoeHH OKOHHaxeJibHHe aaBHCHMocxn oxho- 
meHHa OKBHBaJieHXHbix niHpHH ox cneKxpajibHoro KJiacca h Kjiacca cboxh- 

MOCTH. 

Ghhcok KpHxepneB h oSjiacxb hx npHMeHeHHa Aaioxca b Ta6ji. 5, BnanaJiG 
flaioxca KpHxepHH KjiaccH(|)HKaii;HH no cneKxpajibHHM KJiaccaM, saxeM — 
KpHxepHH cBexHMocxH. KpecxoM oxMeneHH cneKxpaJibHHe KJiaccH, ;i^jia ko- 
xopHx MOHCHO ynoxpe6jiaxb j^aHHHH KpnxepnH. 

BeJiHHHHH KpHxepneB ^aHH rpa^nnecKH b 3aBHCHMocxH ox cneKxpajibHoro 
KJiacca. Ohh npeACTaBJieHH Ha $Hr. 2 — 8, a xaKJKe 10 — 11. 06pamaex na 

ce6a BHHMaHHe aaBHCHMOCXb 3KBHBaJieHTHHX mnpHH BOAOpOAHHX JIHHHH ox 
cneKxpajibHoro KJiacca. Mh bhahm, hxo Wy^ AJia BOAopoAa Mennexca co cBe- 
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THMOCTBK), oco6eHHo ffJiH KjiaccoB Sojiee nos^HHx, TOM B3, ropasffo CHJiBHee, 
CO cneKxpajifcHHM KjiaccoM. OxciOAa mo9kho c^ejiaxs bhbo«, hxo BO^^0- 
poflriwe aHHHH HejiBBH ynoxpe6jiHxi> b KaTOcxse npHxepHH KJiacca^HKai^Hs 
no cneKxpajibHHM KJiaccaM. Bxopoe, SHan cneKxpajiLHHH Kjiacc, mohcho 
BecbMa yBepeHHO onpe^ejiHXb cBexHMocxb, Hcnojibsyn aKBHBajieHXHue mnpHHH 
BOAOpO^HHX JIHHHB. 

Ho 3XHM SaBHCHMOCXHM H 6 hJIH npOKJiaCCH^HaHpOBaHH BCG HaiHH Bg 
H B 3Be3flH. KJ^accH$HKa^HH npoH3BOAHJiacb nyxGM nocjiGAOBaxGJitHHX 
npH6jiHHCGHHH, CnaTOJia naxoAHJiCH cnGKxpajiBHHH KJiacc. SnaH cnGKxpaJib- 
HLIH KJiacc, OnpGflGJIflJIH KJiaCC CBGXHMOCXH. IIOXOM MOHCHO 6 hJIO C^^GJIBXb 
BXOpOG np 06 jlHH<GHHG, HO B 60JIbinHHCXBG CJiyHBGB 6B1JIO ^OCXaXOHHO HGpBOrO 
npnSjIHHtGHHH. 

fljIH KJiaCCH^HKaaHH HO CBGXHMOCXH HaH6ojIGG HyBCXBHXGJIBHHM KpHXGpHGM 
HBJIHGXCH BGJIHHHHa 9KBHBaJIGHXHHX HIHpHH BOflOpOAHHX JIHHHH. BoflOpOff — 
CaMHH HyBCXBHXGJIbHHH XHMHTOCKHH 3JIGMGHX K IIIxapK-a^^GKXy, a CJIGAO- 
BaXGJIbHO, H K CBGXHMOCXH. Ho KJiaCCH^HI^HpOBaXb Bg SBGSffH HO BGJIHHHHG 
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3 KBHBaJieHTHHX niHpHH BOJ^OpOAHHX JIHHHH HG BCGrfla ffOnyCTHMO, TaK 
KaK HaJIHHHG B JIHHHH 3 MHCCHH BGffGT K yMGHfcineHHH) W^j a 3 TO B CBOH) OHG- 
peflb aaeT aaBBHneHHyio cbgthmocti.. HoBTOMy KjiaccH$HKaD;Hfl Be SBesfl no 

CBGTHMOCTH npOH3BO^^HJiaCI> nyTGM CpaBHGHHfl KOHTypOB HX BOAOpOAHHX 
nHHHH C KOHTypaMH BOJliOpOAHHX JIHHHH B 3663^;, HMGIOmHX H3BeCTHHH KJiaCC 



0Hr. 2. KpnxepHH ajih cneKxpaJiBHon KJiaccH^HKaBHH asesA. 

SnaHKH #, X» O H + osHaqaiOT cooTBCTCTBeEHO V — IV, III, Ib, la luiaccu cbcthmocth. 



(Dar. 3. KpHiepHH cneKTpajibHOH KJiaccH$HKaiiHH asesA. 
OOosna'ieHHa tc we, hto na ^nr. 2. 


CBGTHMOCTH. IIpH 3TOM, eCTGCTBGHHO, OCo6oe BHHMaHHG yAGJIflJIOCB KpHJiBHM 
JIHHHH, TaK KaK I].eHTpaJIBHHe naCTH BOAOpO^HHX JIHHHH OHpGAeJIHIOTCfl 
B OCHOBHOM 3$$eKT0M ^OHHJiepa H, KpOMG TOTO, y Be 3Be3A OHH MOryT 6HTb 
HCKantGHH SMHCCHGH. EcjiH coBHaAGHHe KOHTypoB AOCTaTOHHO xopoHiee, TO 

CHHTaJIOCb^ HTO OHH HMGIOT OAHHaKOBHH KJiaCC CBGTHMOCTH. 

Bojiee AGTaJiBHde paccMOTpenne KOHTypoB BOflopoAHHx nHHHH 6 yAeT 
npOHBBGAeHO HHHCe. 

ToHHOCTB KJiaCCH$HKai^HH HGOAHHaKOBa AJIfl paSJIHHHHX HHTGpBaJIOB 
7 H3B. KpbiMCK. oScepBar., tom XVII 97 
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cneKTpajiBHHx KJiaccbB. B paHHnlc B asesj^ax, ;^o B3, HMeeTCH o^enb M&ofo 

jiHHHH paajiHHHHX ajieMeHTOB, H KjiacCHi^iiKai^Hfl a^ecB ^oBOJiBAb TOHfla. 
Ho B cneKTpaJiBHBix KJiaccax B5 — B8 hhhhS ananiiTejiBHO MeHBitte, b Oc^OB* 
HOM 3AecB H, Hel h no oftHoft jibhhh Sill, CII, Mgll. IIoaTOMy iOTOOCtB 



Onr. 4. KpHTepira ajih cneKTpajitHOH KJiaccH$HKaaHH anesA. 
OOoanaTOHHH TC we, hto aa $Hr. 2. 


WxlMgnmi) 



<I)Hr. 5. KpHTepHH jiJin cneKTpaJitHOH KJIaccH$HKa^HH sBes^. 

OCosHaaeHHH Te we, ^to aa (par. 2. 

KJiaccH$HKan;HH a^ecB aHaHHTCJiBHo MeHBme. KpoMe Toro, na tohhoctb BjinaeT 
eme cjieAyK)n];ee o6cTOHTejiBCTBO. B paHHHX cneKTpajiBHHX noffKJiaccax B, 
r^e paajiHHHe TeMnepaxypH Meac^y ffByMfl coceAHBMn noffKJiaccaMH ropaa^o 
6ojiBnie, neM b noaASHX no^Knaccax, KpyTHana aaBHCHMOCTH BOjrirtHHBi 
KpHTepneB ot cneKxpajiBHHX KJiaccoB SojiBine, tbk kbk, b noHennoM cltBre, 
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BeJIHTOHa 9RBHBaJieHTH0H IHHpHHIiI JIHHHH 3aBHCHT OT TeMHepaxypH H B MeHfc- 

men cxenenH ox AaBJienHH. 9xo Aaex bosmohchocxb KJiaccH$Hn;HpoBaxi> pan- 
HHe B 3 Be 3 flH xoHHee, hbm o^hh noAKJiacc. Mopran b cbobh cncxeMe KJiaccii-* 
cj^mai^HH ^acxHTOO yneji 3xo h Bsea ffJiH pannHx B bbosa noAKJiaccH: 09.5, 
B0.5, B1.5. IIpH ynoxpe6jieHHH Koan^ecxBeHHOH KJiaccH^HKaAHH mohcho 
3XOX HHxepBaji pa36Hxi> eme nonojiaM, 

Ha $Hr. 9 npeAcxaBjieno cpaBHenne Hamnx onpeAeAenna cneKxpaAbHHX 
KAaccoB H KAaccoB CBexHMocxH c onpeAeAGHHAMa B cHcxeMe MK, npoH3Be- 

AGHHHMH nyXGM rAaSOMepHHX OAGHOK HHXeHCHBHOCXea AHHHH. 

H3 paccMoxpeHHfl axax pacynKOB mojkho cAeAaxb cAeAyioiAae bhboam. 

1. Hama onpeAeAenaa cneaxpaAbaux KAaccoB a KAaccoB CBexaMocxa ae 
aMGiox cacxGMaxaaGCKax oxKAOHGaaa ox KnaccoB b chcxgmg MK, x. g. aama 
cacTGMa CHGKxpaAbHoa KAacca$aKan;aa coBnaAaGx c MK. 

2. OxKAOHGHaa aa oAaa noAKAacc OHGBb pGAKa. 3xo roBopax o xom, 
axo xoaaocxb KAacca^aKaaaa b cbcxgmg MK BnoAae Aocxaxoaaa ajih onpG- 
AGAGaafl noAKAacca. 


§ 3. CPABHEHHE XHMHHECKOrO COCTABA B a Be 3BE3fl 

Hocag BHnoABGBBoa B apeAHAya^GM aaparpa(|)e KOAaaGCXBeaaoa KAacca- 
$BKaAaa B a Bg 3Be3A no caeaxpaAbauM KAaccaM a KAaccaM CBGxaMocxa, 
MH MoacGM nepGaxa k OAHOMy a3 ocaoBabix BonpocoB aacxofla^ero bccagao- 
Baaafl — k Boapocy o cxoacxbg xaMaaecKoro cocxaBa o6paa^aIoa^ax caogb 
B a Be 3Be3A. 

HecMoxpa aa xo, axo Be segsah Ba6AK)AaK)TCfl 6oAee 50 agx, eai;e cobcgm 
ae flCHH xe npaaaaH, KOxopHG busmbbliot aonBAGBae aMaccaa b caeaxpax 
3xax 3Be3A. B aaoxonaxee BpeMa mojkbo caaxaxb ycxaaoBAeaaHM Aaaib xo> 
axo 6HCxpoe ocgbog Bpaaxeaae 3Be3A caoco6cxByex acxeaeaaio Maxepaa c ax 
aoBGpxaocxH b aaBaxopaaAbaoa o6Aacxa, coBAaaaio o6oAoaaa, a CAGAOBa- 
XGAbBO, a noflBAeaaio aMaccaa b cneaxpe 3Be3A. Ho 6Hcxpoe ocgbog Bpa- 
a^eBae 3Be3A aeAbaa caaxaxb GAHBCXBGBHoa pemaioa;eB apaaaaoa aoflBAeaaa 
aMaccaa b caeaxpax 3Be3A. Xoxa B segsah bmgiox b cpgahgm caopocxa oce- 
Boro Bpaa^eaafl Meabaie, aeM Be begsah, cya^ecxByK)x oxAGAbaHG B 3Be3Abi> 
aMGiomae doAbmae caopocxa ocgbofo BpaaieaaH. HaapaMep: C Oph — 
450 aM/cea [7], v Lep — 370 rm/cgr [8]. HoaxoMy, oaesaABO, cyatecxByH)x a 
Apyrae apaaaaH, BAaHK)a^ae aa aoflBAeaae aMaccaa. Oabob aa aax Mor 6 h, 
HBAHXbCfl paaAaaabia xaMaaecaaa cocxaB o6paai;aK)m;ax caogb B a Be bbgsa* 

EcAa npGAnoAOHcaxb, axo noHBAeaae aMaccaa b caeaxpax Be begba 
HBA flGxcfl cagacxbbgm ax oco6oro xaMaaecaoro cocxaBa, xo, oaeBaAao, oxaAO^ 
aeaae ox oSHaaoro xaMaaecaoro cocxasa 6yAex bhoaeg onpeAeAGHHHM, 
X. e. oxaAoaeaae oxaocaxGAbaoro coAepHtaaaH Raaoro-AB6o aAGMeaxa b 06- 
pani;aK)ni;eM CAoe Be sbgsah ox oxaocaxeAbaoro coAepjKaaafl axoro ace 
aAGMeaxa b o6pan^aK)n^eM caog B bbgba SyAex BcerAa b OAay cxopoay, 
BeAaaaaa axoro oxKAoaeaafl Moatex 6HXb paaAaaaa a, no-BaAaMOMy, 
AOAacaa aoppeAapOBaxb c BGAaaaaoa aMaccaa \b cneaxpe Aanaoa aseBAH. 

J],AH pemenaa axoa aaAaaa Ayaaie Bcero BocaoAbsoBaxbca mgxoaom apa- 
BHX pocxa a noAyaaxb xaMaaecana cocxaa Aocxaxoaaoro aacAa B a Be 3Be3^> 
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a aaTOM cpasHiiTB hx He»CAy co6oa. Ho, k coHcaneHHio, b nameM cayaae 
BocnonBsosaTBCfl kphbumh pooia mbi hb mohcbm no caesyioimiM npiraHHaM- 
Be BBesABi flBjifliOTCH o6'BeKTaHH, odjianaiomHMH oneHB 6 uctpbm oceBsiM 
BpaineHHeM. BcneACTsae btofo jihhhh, HMeioinHe Be6onBiiiyio BenanaHy 
BKBHBajieaTHoa mapaaBi, aeBoaMoacao aanepaTB. KpoMe Toro, b aaTepBaae 
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Ohf. 10. CpaBHenne 3KBHBaji6HTHMx mHpHH jiHHHH GII, Mgll, oil H Nil B nBeaBesA- 

• — B 3Be8ffH, X — Be bbcbah. 


cneKTpajibHHX KjiaccoB B5 — B8 BOo6me hgt ^ocTaTOHHoro TOCjia jihhhh, 
npnroAHHx ajih nocxpoeHHH kphboh pocxa. 

CymecTByex j^pyraa bosmojkhoctb — cpaBHeHne aKBHBajienxHHx mnpHH 
jiHHHH paajiHHHHx ajieMCHxoB B cneKxpax B n Be sBesa. Ecjih noffo6paxi> 
K Be sBes^e asesAy cpaBHeHHH B xan, hxo6h cneKxpajiBHBin KJiacc h KJiacc 
CBexHMocTH coBflaAajiH, xo xeMH^paxypa h AaBjieHHe b axMoc^epax oOenx 
3Be3A 6yAyT OAHHaKOBH. CjieAOBaxejibHO, paajiHHne b aKBHBajieHXHHX inn- 
pHHax OAHOH n xoh me jihhhh b cneKxpax B h Be SBeaA dyABT osHanaxb paa- 
JiOTHe B coAepHcaHHH ABHHoro ajieMOHxa. 

CpaBHeHHe Me>KAy co6oh B h Be 3Be3A nonapao MomeT HCKaaHxb pesyat- 
xax, xaK KaK xpyAHo HanxH ji^e aaesAH, Koxopwe HMejiH 6 h b xohhocxh oah- 
HaKOBHH cneKxpajiBHHH KJiacc H KJiacc cBexHMocxH. KpoMe xoro, Ka>KAaH 
SBesAa o6jiaAa6x cbohmh ocoSeHHocxHMH. IIoaxoMy cpaBHeHHe B h Be SBeaA 
jiynme npoHSBecxH nyxeM cpaBHeHHH saBHcnMocxen 3KBHBajieHXH0H mnpHHBi 
ox cneKxpaabHoro KJiacca ajih Be h B sbosa, Hcnojib30BaB yme nojiyHeHHwe 
HBMH yxoHKeHHHe cneKxpajiBHHe KJiaccBi. 

KaK bhaho h 3 npeAHAymero naparpa^a, Be 3Be3ABi hmoiox o6hhho KJiacc 
CB 6 XBM 0 CXH la. III H V. IIOHXH BCe CBepXFHTaHXBI KJiaCCa CBeXHMOCTH la 
Hifaiox aMHCGHH) B Ha. Mbz hx paccMaxpHBBXB HC 6yAeM, xaK KaK HX He C HeM 
CpaBHHBaxB, H CyAHXB o6 OXKJIOHeHHH HX XHMHHeCKOrO COCXaBa MOHCHO JIHIHB 


lOZ 
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acnojibsya KpHBHe pocTa. IIoaTOMy 6y^eM paccMaxpHEaTb B h Be aBesAU 
Kaacca cBeiHMOCTH III h V. 

IIocTpoHM rpa$HKH aaBzcHMocTH 3 KBHBajieHTHUx iHHpHH HaH6ojiee xapaK- 
TepHux azHHH Ka»«Aoro ajieMeHTa ot cneKxpajiBHoro Kzacca. 9th aasHCHMO- 
CTH npeflCTasjieHH na $Hr. 10 — 12. 



<DHr. 11. CpaBHeHHe 3KBHBaJieHTHbix mHpHH JiHHHH KpeMHHfl y B H Be ssesA. 
OOoBHaHeHHH re me, hto h sa $Hr. 10. 


ToHKaMH o 6 o 3 HaHeHH B 3 Be 3 flH, KpecTHKaMH — Be 3Be3AM. fljiH nocxpoe- 
HHH 9 THX rpa^HKOB, TBK HCe KaK H AJIfl HOCTpOeHHfl KJiaCCH^HKaAHOHHHX rp^T 

^HKOB, 61JJIH npHBjieHeHH AasHHe h 3 pa6oTH BnabAMca [5]. 

Ecjih cymecTByeT pasjiHHHe b xhmhtockom cocxaBe axMoc^ep B h Be 
3Be3A, TO 3TH 3Be3AM AOJIHIHM SyAyT paSAeJIHTbCfl Ha 3THX rpa$HKax xaK we, 

Heim 



(Dnr. 12. CpasHenHe 3KBHBaaeHTHHX nxnpHH jihhhh rejina y B h Be asesA. 
OCoaHaneBEH xe me, hto h Ba $Br. 10. 


KaK oxAejifliOTCH cBepxrnraHXH KJiaccoB csexHMocxH la h Ib ox KapjiHKOB 
KJiacca V Ha anajiorH'iHLix rpa$HKax. 

Mowex noKaaaxbCfl, hto Hejibsa yjiOBHXb pasjiHHne b xHMHzecKOM cocxase 
axMOc^ep B H Be 3Be3A> paccMaxpHBaH 3 Th saBHCHMOcxH, xaK KaK mu Hcnonb- 
30BajiH jiflH KJiaccH^HKaAHH xe we jihhhh h anajiorHHHue aaBHCHMocxji. 
Ho 3TO He xaK. ^JIH KJiaCCH4)HKaAHH MU HCn0ab30BaJIH oSuHHO HeCKOJIbKO 
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KpHTepneB^ a He h h3 Bcex onpeffejieHHH 6paJiH cpe^nee. IIoaTOMy otkjio-' 

HeHHH nojiojKeHHfl Be seesA ot nojiOHteHHH B 3Be3A Ha rpa^HKax Moryx jihihb 
HeMHoro yMeHBniHTBCfljHo see me ocxaHyxcH aaMexHHMH, ecjiH ohh eext BOoSniie. 

PaccMoxpHM noApoSno axH rpa^HKH. 

Oil. IIpeACTaBjieH jiHHHeii X 4641 h 6jieHAaMH jihhhh X 4415+4417 h 
X 4070+4072. HaH6ojiee cHJiBHaa jihhhh X 4649 He paccMaxpHBaexcH na-aa 
B03MO)KHoro 6jieHAHpoBaHHfl c JiHHHeH CHI X 4650. Ha Bcex axnx rpa^HKOB 
BHAHO, HXO HOJIOHCeHHe Be 3Be3A He OTJIHHaexCH ox HOJIOHCeHHH B 3Be3A, T. e., 
no-BHAHMOMy, oxHOCHxejiBHoe coAepH^aHHe KHCJiopoAa b cpeAHeM OAHHaKOBO 
B axMoc^epax B h Be 3Be3A. Be 3Be3A, nonaAaioiAHx b cneKxpajibHHH HHxep- 
Baji BO — B2, Bcero xpH, ^CeSj^Tau, MWC 380. IIoaTOMy bhboah o6 oxho- 
CHxejibHOM coAepHtaHHH KHCjiopoAa He OHeHb yBepeHHH. 

Nil. PaccMaxpHBaexcfl jihhhh X 3995. 3Aecb peayjibxax onpeAejinexcH 
6 ojiee yBepeHHo (6 3Be3A Be h 12 asesA B). CncxeMaxHHecKoro oxKJiOHenHH He 
oSnapyjKHBaexcH. 

CII. PacMaxpHBaexcH xojibko jihhhh X 4267. JIhhhh X 3920 6 jieHAHpyexcH 
c JiHHHeH X 3927 h noaxoMy 6 HJia HCKJiiOHeHa na paccMoxpeHHH. Hex CHcxeMa- 
XHHecKoro oxKjioneHHH nonomeKun B h Be aBeaA, ho pa 36 poc xoneK aobojibho 
BeJiHK. HoaxoMy 6hjih b3hxh cpeAHne aHaneKHn oxAejibHo ahh B h Be aaeaA 
AJifl HHXH cneKxpajibHHx HHxepBajiOB. CpaBHenne cpeAHHx noKaaHBaex, hxo 
aKBHBaJieHXHan mnpHHa y Be asea-A BcerAa Mentine, neM y B aaeaA. BeJin- 
HHHa OXKJIOHeHHH B CpOAHeM paBHB 0.02—0.01 A npH Wy^0.20 A. 

Mgll 4481. PaccMoxpeHHe 6 i»ijio nponaBeAeno xaK me, kbk b cjiynae CIL 
CpeAHne aHanenHa aKBHBajienxHHx rnmnn Be aBeaA h B SBeaA oxjinaaioxcH 
Meat Ay C 060 H He 6 ojiBnie, aeM na 0.02 A, npHaeM axo oxKJioneHHe HMeex paa- 
jiHHHHH 3HaK y paaHHX noAKJiaccoB. Ho-BHAHMOMy, axo cjiynaHHiie oxkjio- 
HeHHH, HBjiHioiAHecfl cjieAcxBHeM orpaHHHeHHoro ancjia aseaA, h hx HeJitan 
HHxepnpexHposaxb kbk AencxBHxejibHoe paajiHHHe b coAepjKaHHH Marana 
y B H Be aaeaA. 

Si. B aaBHCHMocxH ox cneKxpajitHoro KJiacca, KpeMHHH npeACxaBjien jih- 
HHHMH paajiHHHHx HOHOBi 09— B1 — Si IV 4089, BO— B2 — Si III 4553, 
B1 — B 8 — Sill 4128+4131. PaccMoxpnM hx no nopHAKy. 

SilV 4089. SAOCb Bcero JiHmb aexHpe Be aseaAH h 11 B SBeaA. CncxeMaxH- 
aecKHx OXKJIOHeHHH HeaaMexHo. HoAKJiacc B1 cjieAyex paccMaxpnBaxb c oaenb 
He6ojii>niHM BecoM, xaK kbk aAecB aaBHCHMocxt aKBHBajienxHOH mnpHHH ox 
cneKxpajibHoro Kjiacca Kpyxo naAaex bhh3, h He6ojibmHe oinH6KH b onpe- 
AOJieHHH cneKxpajiBHoro KJiacca Moryx chjibho HCKaanxb bck) Kapxnny. 

Silll 4553. SAecb Bcero jinnib oahb aBeaAa, Koxopan cbohm nojiojKeHneM 
HHHeM He oxjiHHaexcH ox B aeeaA. 

Sill 4128+4131. 3Aecb HMeexcH caMUH MHoroHHCJieHHbin Maxepnaji 
HO HOHaM KpeMHHH. HpHMeHHJiacb xa Hte HpoiieAypa, hxo h b cjiyaae CII. 
CpeAHHe 3 HaHeHHfl aKBHBaJieHXHHx mnpHH y B h Be aBeaA He oxjinaaioxcH 
Me»Ay co6oh. 

Ha OCHOBaHHH paCCMOXpeHHH BCeX xpex HOHOB KpeMHHH MOaCHO aaKJIIOHHXb, 
HTO oxHocHxeJibHoe coAepacaHHe KpeMHHH b axMoc^epax Be aBeaA He oxjih- 
aaexcH ox coAepacaHHH b axMoc$epax B aBeaA. 
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Hel. Hto 6 h yMeHBniHTi. BjiHHHne oranffoK HSMepeHHH, mu nocTpoBM 
SaBZCHMOCTH OT CneKTpaZBHUX KZaCCOB nOJiycyMM aKBZBajIBHTHUX mzpBH 
4471 + 4026 4388 + 4144 

2 ® 2 • 


PaccMOTpeHHe btax saBHCHMocTez nosBonHei cflejiaTB cnesyiomHe BT.TBfi jTT.T - 

а) Be 3 Be 33 U zMeiOT b cpenaeM HeMHoro Mezbinyio 3 KBHBaJieHTHyio ma- 
pany no cpaBaenaio c B BBesflaMa, 3 a BCKmoHenaeM noflKJiaccoB B2 — B3, 
r^e OHB paBHu. 

б ) PaaSpoc ToaeK oaeab BenaK, 6 oni>me, aeu axo mohiho o6bflCHBTb ae- 

TOHHOCTbK) H 3 MepeHHH. 


Wxm7f-^ms) 


0.7 


0.6 

0.5 



OM 


X 



X 




0.3- 

K • 

0 . 2 - 

0 . 1 - 

^07 08 03 BO B1 h B3 B5 BB B7 BS 

Dar. 13 . CpaBBeHae BenHHHHU OTHOmeHHfl 
Wy (4388 + 4144 ) 

(4471 + 4026 ) Y ^ a Be asesfl. 


OOosnaHeHHH tc we, hto Ha $Hr. 10. 


Ilpn HHTep^peTa^HH axoro ^aKxa nyH^HO homkhtb, qxo jihhhh rejina nyu- 
CTBHieJiBHH K IIlTapK-a^^eKTy. Bosuomuo noaxoMy, qxo MeHBmaa BejiHqnHa 
aKBHBanenxHOH mnpHHH HBjiHexcH cjieACXBHeM jih6o 6ojiee bhcokoh cboxh- 

MOCXH Bo 3B63^ HO CpaBHGHHK) C B 3B63AaMn, JIh6o MGHBIIierO CO/^Gp)KaHB[fl 

Hel B axMoc^epax B 3Be3fl. 9xox Bonpoc xpe6yex ^aJiBHeHmero HsyqeHHH. 
HMeex cMHCJi nocxpoHXB oxHomenne aKBHBajienxHHX niHpHH jihhhh cepHH 

n^D K BKBHBajienxHLiM niHpHHaM cepHH — n^D, x. e. oxHonieHHe 

4388 + 4144 ^ 

4471 + 4026 ' oxHOineHHe, npe^cxaBjiGHHoe na $Hr. 13 , aaBHCHX ox $h3h- 

qecKHx ycjioBHH b cpe^e, b qacxHocxH ox xeMnepaxypH, K03$$Hi^HeHTa ah- 
;IK)^HHIIx. A. Ha 9X0 yKaaHBajiH O. Cxpyae hK, BypM [9], a xaKHce JI. Tojib^- 
6epr [7]. Ha $Hr. 13 bh^ho, qxo nex HHKaKoro CHCxeMaxnqecKoro paajinqHH 
B nojioHCGHHH B H Be 3Be3;^. TaKOH me peayjiBxax nojiyqHJiH Bep6HAH«H 18]. 
9xOX $aKX, nO-BHflHMOMy, MOH{HO HCXOJIKOBaXB B HOJIBSy npeAnOJIOH«eHHfl 
0 noAo6HH cxpoeHHH axMoc^ep B h Be 3Be3A. 

Ha ocHOBaHHH axoro o6cymjiewH mohcho, no-BH^HMOMy, cqHxaxB, qxo 
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B OCHOBHOM HBT CHCTeMaTHHeCKOFO paSJIHHHfl B XHMHHeCKOM COCTaBO aiMO- 

c$ep B H Be sBeaA. ^ ! 

HeKOTopyK) HeonpeAejieHHOCTt npeACTaBjiflex cny^an rejina. Tot ^akt, ; 
qTO BKBHBajieHTHHe mnpHHH HeMHoro Mentme y Be 3Be3A, y B 3Be3A, ! 

MO^HO HCTOJIKOBWBaTb Ah 6 o KAK npH3HaK HeCKOJIbKO SOAbmBH CBeTHMOCTH ^ 

Be 3Be3A» JIH 6 o KAK A^HCTBHTeJIbHOe OTKJIOHeHne OT o6HHHOrO XHMHHeCKOrO ; 
cocTABa B 3Be3A. KaKoe h 3 ainx tojikobahhh 6ojiee npaBHjibHO, aojihchh ao- 
KaaaTb AaJibHeHmne HccjieAOBaHHH. 

Bonpoc o6 OTHOCHieJibHOM coAepHcannH BOAopoAa SyAex paccMOxpeH 
b cjieAyiomeM paaAaJia- 

ynoxpeSjiaeMHH mcxoa cpaBneHna XHMnaecKoro cocxaBa 3Be3A HMeex 

CBOH HeAOCXaXKH, CBflaaHHbie C yCJIOBHHMH B03HHKH0BeHHfl JIHHHH B AXMOC^epe | 

3Be3AbI. 'I 

riepBLiH H 3 HHX sAKjiioaaexcfl B TOM, axo He BcerAa aKBHBajieHXHaa ninpHna j 
JIHHHH Boapacxaex nponopAHOHajibHO nncjiy axomob b axMoc^epe 3Be3AH, 
o 6 pa 3 yH)mHX Aannyio jihhhk). Kak bhaho h 3 paccMoxpeHHH kphbhx pocxa, 
cymecTByex onpeAeJiaHHaa BejinanHa 3 KBHBaaeHXHOH niHpHHbi, KorAa npn 
AaJibHeHmeM H 3 MeHeHHH b ancae noraomaioiAHX axomob BeanaHHa aKBHBaaeHX- 
HOH niHpHHBi noaxH He MeHaexca. 9x0 xak HASHBaeMaa noaoraa aacxb KpHBOH 
pocxa , TAO 

BoabiHHHCXBO HSMepeHHHX HHHHH KAK pa3 H npHxoAHTca HA 3xy aacxb 
KpHBOH pocxa. 3Aecb OTKaoHenne b BeanaHHe aKBHBaaeHXHOn hihphhh hhhhh 
Ha 10% 03HaaaeT oxKaoHeHHe b ancae axomob, oSpaayiomHX axy aHHHio, 

Ha 40%. 9xox HeAOcxaxoK Moa;HO ycxpaHHXb annib npHMeneHHeM KpHBHX 
pocxa, HO Hx, KaK yjKe oxMeaaaocb BLinie, Heabaa HcnoabSOBaxb b HaineM 
cayaae H3-3a MaaoaHcaeHHOCXH aHHHH. 

Ecan 6 h mh cxponan aaBHCHMocxb ancea axoMOB, oSpasyiomHX Aannyio 
aHHHK) OT cneKTpaabHoro Kaacca, xo pa36poc xoaen 6 bia 6 h ropasAO 6 oabine, 
aeM Ha $Hr. 10—12. Ho BsaHMHoe pacnoaoHcenne B h Be 3Be3A na 9 xhx rpa- 
$HKax, BepoaxHO, noaxH He H3MeHHaocb 6u h bhboa o 6 oxcyxcxBHH CHCxeMa- ^ 
THaecKoro pasaHana xHMHaecKoro cocxaea B h Be 3Be3A ocxaaca 6 bi b cnae. » 
^pyroH HeAocxaxoK aaKaioaaexca b xom, axo axox moxoa npeAnoaaraex, ; 
axo 3Be3Abi oahofo h xoro ace cneKxpaabHoro Kaacca h Kaacca cbothmocxh 
HM eiox OAHHAKOByio BeaHaHHy xyp 6 yaeHTHOH cKopocxn. 

B Hacxoamee BpeMa Hex hhkakhx HCcaeAOBaHHH no axoMy Bonpocy, ho, 
uo-BHflHMOMy, MOHtHO npeflHOJiowHTb, HTO Typ 6 yneHTHaH cKopocxb y B H Be i 
SBesA npHMepHO osHHaKOBa. 9 to npeAnoJioweHHe mohcho noATBepAHiB CJie- | 
AyiomHM coo 6 pa 3 KeHHeM. Ecjih, nanpHiiep, y Be SBeafl TypSyjieHTHaa cKopocTfc 
6 oJibme, aeM y B SBeaff, to npa OAraaKOBOM HHCJie btomob, o6pa3yH)WHX 
onpeA^ncHByio jihhhk), ee BKBHaajieHTHaH niHpHHa 6yACT 6 ojibiiie y BMHCcHop- 
Hux 3Be3A. B peayjibTaTe eiorp eMHCCHOHHHe sBesAU AOJiatHH 6yA3^ pacno- 
jiaraibcfl na aaBHCHMocTH ot cneKTpaJibHoro KJiacca cHCTeMaTHHecKH 
BHme B 3Be3A. Tan KaK BJiHHHHe Typ 6 yjieHTHOH cKopocxH Ha BeaHHHHy 3Kbh- 
i BaneHXHOH hihphhh OAHHaKOBO ahh Bcex aneueHTOB, xo noAodaoe pacHono- 
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HceHHe B H Be sbbsji aojihcho Ha6jiioAaTi>cfl ajih bcgx jihhhh Bcex ajieMeHTOB. 
Ho aioro He Ha6jiioffaeTCfl h, cjieffOBaTejii»HO, Typ6yjieHTHHe cKopocxH y B 
n Be 3Be3ff npnMepHO oAHHaKOBue. 

Mojkho pacoMOTpeTb h Apyryio bosmohchoctb. IlycTb Be sBesAu HMeiox 
MeHbme axoMOB, oCpaayioiAHx AaHHyio jihhhh), hgm B sbobah, ho BCJieAcxBise 
6ojiBmeH xyp6yjieHXHOH cKopocxH aKBHBaJienxHHe mnpHHH 3 xoh jihhhh y B 
H Be 3 Be 3 A OAHHaKOBH, X, e. anoMajiHa b XHMHaecKOM cocxaBe MacKnpyexcfl 
pasHOCXbK) B xyp6yjieHXHHX cKopocxax. OAnaKo aKBHBaJienxHHe nxnpHHH 
JIHHHH, o6pa3yeMHe axoMaMH, coAepacanHe Koxoptix oAHHaKOBO y B h Be 
3 Be 3 A, 6yAyT H3-3a xyp6yjieHAHH 6ojibme y bmhcchohhhx 3 Be 3 A. Tbkhm o6pa- 
30 M, paSJlHHHe B BeJIHHHHe Xyp6yJieHXH0H CKOpOCXH MOHCeX HCKaSHXb aHOMa- 
jiHK) B xHMHHecKOM cocxaBe, HO HO MOHCGX cKpLixb ee cymecxBOBaHHe. 

Tox $aKX, Hxo Bce babhchmocxh, npeAcxaBJieHHue na $Hr. 10 — 12, ne 
noKasHBaiox CHCxeMaxHaecKoro paaAHHHH, roBopnx o xom, hxo, BepoaxHO, 
He cymecxByex cHcxeMaxHHecKoro pasjiHHHH b XHMHaecKOM cocxase h b bg- 
JIHHHHe XypSyAGHXHOH CKOpOCXH MGHCAy Be H B 3Be3AaMH. 

§ 4. BOJ^OPOAHHE JlHHnn 

BoAopOAHHG JIHHHH HpeACxaBjifliox HanSojibniHH HHxepec B cneKxpax Be 
3Be3A. 9 xh jihhhh name Apyrnx bhahh b 3mhcchh h hx aMHCCHH ropaaAO 
CHJibHee. BojibineH nacxbio 3xa aMHccna bhakb hcho b jihhhhx H« h Hp, ho 
HHorAa OHa Ha6jiK)Aaexca mhofo j^anhme, HaMenenHe oxHomenna hhxghchb- 
HOCXH 3MHCCHH K HHXGHCHBHOCXH HGnpepHBHOrO CHGKXpa H OXHOniGHHa 
HHTGHCHBHOCXH $HOJiexoBoro KOMnoHGHxa K KpacHOMy ^/h paHbme Bcero cxa- 
HOBHxca aaMGXHHM y BOAopoAHMx JIHHHH. Ha 3MHCCHI0 TOcxo HaKJiaAbisaioxca 
pe3KHe, y3KHe jihhhh norJiomeHHa, Koxopwe HasHsaiox «jiHHHaMH o6ojiohkh» 
(shell lines). 3xh jihhhh B03HHKaiOT b cbmoh o6oJioaKe. Thkhm oSpaaoM, 
B BOAopoAHHx JIHHHHX HapHAy c KOMnoHGHxaMH, BOSHHKaiorqHMH B o6paii3;aio- 
meM cjioe 3Be3Abi, mm Ha6jiK)AaeM KOMnoHGHXH, BOSHHKaiomHe B o6oJioaKe. 
Bce 3X0 npHAaex HByaeHHio 3xhx jihhhh oco6hh HHxepec. 

Ha HayaeHHH BOAopoAHHx jihhhh mojkho nojiyanxb AanHHe o cxpoeHHH 
axMoc$epH aBeaAH, nanpHMep ajieKxpoHHyio njioxHOCxb, oxHOCHxenbHoe 
coAepjKaHHG BOAopoAa h ap* B cjiyaae Be 3Be3Abi aejibsa jijih Hayaenna axMo- 
c$ep HcnoJibaosaxb 3 KBHBaJieHXHHe hihphhh boaopoahmx jihhhh, xaK kbk 
nocjiGAHHe aacxo HCKaaceHM najiHaneM 3mhcchh h peaKoro norjiomeHHa 
B AGHXpe jihhhh. IIoaXOMy mm BOCHOJlbSOBaJIHCb KOHXypaMH JIHHHH. 

IIoAyaeHHe KOHxypoB npoHSBOAHJiocb oShhhmm nyxeM. Ha ocHOBaHHH 
MQjijierpaMM npn homoiah xapaKxepncxHHecKOH kphboh cxpoHjica KOHxyp, 
npHHGM HHXGHCHBHOCxb HenpepMBHoro cneKxpa Spajiacb aa eAHHHAy. Bce 

KOHXypM AaHHOH JIHHHH KaHCAOH 3 Be 3 AH HaHOCHJIHCb Ha KaJIbKy H rpa^HHGCKH 
ycpeAHHJiHCb. SaxeM y KOHxypoB jihhhh B 3 Be 3 A eme ycpeAHHJiHCb npaBaa h 
jiGBaa nojioBHHH. PasjiHHHe MejKAy agboh h npasoH nojiOBHnaMH 6 mjio o6mhho 
H eBGJiHKo. TaKoe ycpeAHenne KOHxypoB boaopoahmx jihhhh bhojihg Aony- 
CTHMO, xaK KaK BOAOpOAHHG JIHHHH BCGFAa CHMMGXpHHHM B CHGKXpaX HG HG- 

KyAHpHMX aaedA* Bo SBeaA ycpeAHGHHe npasoH h jigboh hojiobhh koh- 
xypa npoH3BOAHAOCb xojibko b xom cjiynae, gcjih b aohhoh jihhhh ho 6mjio 
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(l)Hr. 14. CpaBHenne KOHTypoB jihhhh h b cneKTpe ^ Per, onpe^ejieHHMX no pasJiHH- 

HLiM cneKxporpaMMaM. 



SaMGTHO aMHCCHH HJIH peSKOro norJIOimeHHfl, T. G. KOMnOneHTOB, BOSHHKaiO- 
mnx B o6ojiOHKe. fljia Toro, ^toSh hmgtb npeAcxaBJieHHe o ToanocTH nojiy- 
aaeMHx KOHxypoB, Ha |)Hr. 14 npeflcxaBJieHH KOHxypH jihhhh Hp h H^, no- 
ayaeHHHe no paajiHHHHM cneKxporpaMMaM ^ Per. 

IIojiyHeHHHe xaKHM o6pa30M cpej^Hne KOHxypH 6 hjih HcnojitaoBaHu 
AJiH cpaBHeHHH B H BesBesA. TaKoe cpaBnenne npeAcxaBjieno na $Hr. 16 — 19. 
3x0 cpaBHeHHe hosbojihjio xoanee npoKjiaccH^HAnpoBaxb Be sbcsah, 
oco6eHHO no KJiaccaM cBexnMocxn. 

Ilpn BH6ope cxaHAapxHHx asesA Sojibmoe BHHMaHHe yAejiHJiocb BejiHHHne 
cKopocxH oceBoro Bpamenna. Mh cxapanact BHSnpaxb sBesAH xaK, nxo6u 
cKopocxH oceBoro Bpa^^eHHfl B h Be sbosa 6hjih npnMepno OAnnaKOBUMn. 
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BjIHHHHe CKOpOCTH OCeBOrO BpameHHH 3Be3fl Ha BHA KOHXypOB BOAOpOA- 

HHX jiHHHH 6 hjio HccjieAOBaHO Bep6HA>KaMH [10]. Ohh npHinjiH kbhboay, 

HTO B npOTHBOnOJIO«KHOCTfc JIHHHHM MeTaJIJIOB y BOAOpOAa BpaiAGHHe OHeHb 
MaJIO H 3 MeHfleT KpUJltH JIHHHH H CKa 3 HBaeTCfl aaMeXHO JIHnib TOJIBKO B AeHTpe 



(Dar. 16. CpaBHenae KOHTypoB BOAopoAHWX jihhhh B h Be sboba. 


HHHHH. 3x0 H CJIGAOBaJIG OHCHAaXb, XBK KBK KpHJIbH BOAOpOAHHX JIHHHH OHpe- 

AejiflioxcH inxapK- 3 $$eKxoM, a ri;eHxp jihhhh — a$$eKxoM /^onnjiepa. 

Ha $Hr. 15 npeACxaBJieHH KOHxypH b cneKxpe CCas, bbaxmo h 3 
pa6oxH Bep6HAJKeH [10]. CnjioniHafl jihhhh npeACxaBJiHex Ha6jiioAaeMLiH 
KOHxyp npH cKopocxH oceBoro Bpamenna Fsini = 0. HyHKxnp — 3xox Hce 
KOHXyp, HO HCKyCCTEGHHO HCKaHCGHHHH BpaiAOKHeM CO CKOpOCXbK) 

F sin i = 150 km/cgh. 

PaccMoxpHM KaacAyio Be 3Be3Ay. 

59 Cyg. 3x3 3Be3Aa naMH KJiaccH$HAHpoBaHa KaK 09.5V. Us cpaBHenna 

BHAHO, HTO KpHJIbfl JIHHHH AOBOJIBHO XOpOHIO COrjiacyiOXCH C KpHJILHMH 
JIHHHH COph H HTO H B BCTh 3 MHCCHH. 

KoHxyp Hg CHJiBHO HCKamaeicfl 6AeHAHpoBaHHeM c jihhhhmh Si IV 4089, 
Hel 4120 H SilV 4116. IIojioHceHHe KpujibeB aKcxpanojiHpoBajiocb noaxoMy 
He OHeHb XOHHO, xaK HTO KOHXyp Hg He Hy>KHO npHHHMaXB BO BHHMaHHe. 

^Cas, B0.5V. 3x3 3Be3Aa xopomo naaecxHa cbogh nepeMeHHocxbio 

cneKxpajiBHMX xapaKxepncxHK h CjiecKa. XapaKxep HSMeHeHHH Heperyjiap- 
HHH, npoHCxoAHT HaiAG B BHAO BCHLiineK; HanpHMep, BCHHniKa 1936 — 
1939 rr. SfiesAa cpaBHHBaJiacb co sBesAaMH aVirBIV h ePerBO.5111. 
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3863^11 cpasHeHHH OTnaqaioTCH OT 7 Cas — a Vir no cneKTpajiBHOMy KJiaccy, 
sPer no nnaccy caeTHMocTn; cornacne nyime c aVir. 9to noflTBepasaex 

TOT (|.aKT, HTO KOHTypH BOflOpOflHHX nHHHH H flJIfl Bo 3Be3fl CHJIBHO 3aBH- 
CAT OT CBeTHMOCTH. 

^Tau, B1.5V. Bxa sBea^a OAent HHTepecHa xeM, bto pesKUe 

norjiomeHHH o 6 ojio«ikh bhahh 30 H 33 . KpoMe Toro, bhshh MHoronncjieHHtie 

JIHHHH norjiomeHHH H0HH30BaHHHX MeTajijioB, npHHafljieJKaiUHe o6ojioHKe. 

Sxa 3Be3fla cneHTpajibHo-ABOBHafl, noKasHBaeT npaBHJitHue HSMeHeHHH 

OTHomeHHH V jR. 

CpaBHenne KonxypoB CTau c KonxypaMH sPer h aVir ne flaex xopo^ 
niero corjiacHH. Kpujitn jihhhh y CTau pacryx c noMepoM jihhhH 6 HCTpee, 
HCM y aVir h s Per. B peayjibxaxe Hp h y CTau ^we, ne** y aVir h 
ePer, Hs corjiacyexcH c sPer, H. h He c aVir. 3 tot $aKT, bo 3 moh«ho, 

Oe-BHCHHeXCH HaJIHHHeM flOBOJIBHO 6 oJIbniOH 060 JIOHKH. IlpH CHJII.HOH 3 MHCCHH 
BOflopoAHue JIHHHH Moryx 6 hxl HCKawenm h b kphjibhx. no*BH 3 HM 0 My, 
3 X 0 HCKaHteHHe 6 y 3 ex xcm MeHbme, ueM Mentme 3 mhcchh, x. e. Sojiee 
BHCoKHe HjieHM SajibMepoBCKOH cepHH 6 y 3 yx HcnbixuBaxb MeHbmee HCKa- 
JKeHHe H 3 jiyMeHHeM o 6 ojiohhh h hx cpaBHeHHro cjieAyex npHAaBaxb 6 ojibinee 
BHaueHHe. CprjiacHe meiKAy KonxypaMH H* h He 3Be3A CTau b aVir 
AOBOjibHo xopomee. 

®Per, B2p. Oxa sBesAa oSnaAaex neKyjiHpHHM cneKxpoM. B cneKxpe 
HaSjiiOAaioxca aMHccHOHHHe jihhhh HOHHsoBaHHoro wejieaa h BOAopoAa. 
H 3 jihhhh norjiomeHHfl bhahh tojibko jihhhh rejiHH. OxcyxcxBne Apyrnx 
JIHHHH AeJiaex KJiaccH^HKapBio oHeHb HexoHHOH. CpaBHeHHe c sPer h a Vir 
noKasbiBaex xy JKe KapxHHy, uxo h b cjiyuae CTau. 

b^Cyg, B2.5V. CorjiacHo Jlomy [11], axa 3 Be 3 Aa Hiiejia ouenb cHJibHyio 
3 MHCCHI 0 B cneKxpe, ao b 1923 r. Ho b Haoxoamee BpeMa axa SMHccHa 
Hc<ie 3 Jia noHXH coBceM. Ee npHcyxcxBHe b cneKxpe BHpawaexca b xom, hxo 
H. He BHAHa HH B 3MUCCHH, HH B norjIOIIieHHH, HaCKOAbKO 3 X 0 MOJKHO 
oOHapyHCHXb npn Hamen AHcnepcHH nopaAKa 100 A/mm y H.. Kan bhaho 
H 3 $Hr. 10, KOHxypH AHHHH b* Cyg xopomo cornacyioTca c KOHxypaMH 
AHHHH iHerB2,5V. PaanHUHe b AeHxpe ahhhh mohcho o 6 bHCHHXb paann- 
HHeM b cKopocxax oceBoro BpameHHa (0 h 300 KM/ceK). 06 3xom roBopn- 
jiocb BHme. 

coGri, B3II. Bee AftHHue ocHOBaHn AHinb na ognofi cneKxporpaMMe h, 
cneAOBaxeJibHo, ae oaeHB HBAewHU. Ha cpafiHeHHH Waho, ato cBeTHMocxb 
<i)Ori aaMexBo 6oAbnie, ueM y t Her. ByAyx ah b oxom- CAyaae KOHXyp&i 
oxAHaaxbca ox KOHxypoB B 3Be3AH» TpvAHo CKaaaxb, xaK khk HMeexca 
doAbmoe pasAHUHe b* CBeTHMOcxaxi 

ePer, B4III. 3AGCb He ygaAocb noAo 6 paxb aBesAy cpaBHCHHa xoro' me 
cneKxpaAbHoro Kaacca. HoaxoMy ona cpaBHHBaAacb c t Her B2.5V h 
oPerBSlII. CpaBHeHHe noKaabiBaex, axo KOHxypu jihhhh c Per xopomo 
coBnaAaiox co cpeAHHM na KOHxypoB iHer h SPer. 3xox cpeAHHH KOHxyp, 
oaeBHAHo, H cooxBexcxByex npoMewyxoHHOMy Memgy B2.5V m BSIII, 

X. e. B4III. TaKHM o6pa30M, KOHxypu c Per, BepoaxHo, ne oxAHaaioxca 
ox KOHxypoB 3Be3Abi B4III Sea smhcchh. 
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/Dra, B5IIL HMeioTCfl He6ojiLmHe usueueumn oTHomeHna V/R. KpbiJiba 
KOHTypa xopomo coBna^aiOT c KpHJibflMM Konxypa aBea^H cpaBHeHHH 
8 Per B5III. 

&CrB, B5V. Cenaac aMnccna ae BH;3;Ha aBHO hh b oahoh 6ajibMepoBCKOH 
jiHHHH. Ee npMcyxcTBHe, bosmojkho, BtipaacaeTca b tom, hto H* HMeeT 
3 KBHBajieHTHyio niHpHHy B 2 paaa Meabnie, aeM y 3Be3flH cpaBHemia xHer, 
B5V. Corjiacne KoaxypoB ^obojibho xopomee. — HefliO^epwaHa h MMeex 
no8TOMy MajiHH sec. 

^Per, B5II. Hneex xopomo BHpa>KeHHHH cneKxp o6ojioaKH, Corjiacaa 
KOHxypoB jiHHHH ^ Per c KOHxypaMH jiHHHH 8 Per n t Her nex, oaeBB^Ho 
H3-3a paaaHHJia b cBexHMOCXH. 

oAnd, B5IIL 9xa SBea^a ae HMeex ceanac 3 mhcchh b cneaxpe, Aaa«e j 
B Hot , HO ona oSaaAaex xopomo BbipaateaHHM cneaxpoM norjiomeaHa 
o6ojioaKH. 8 xh jihhhh o6ojioaKH bm^hh, aaaaHaa c a no KpaaaeH Mepe j 
Ao Hg. CorjiacHe c 8 Per xopomee. j 

23Tau, B6IIL J^Jia axon 3Be3AH ae yAaaocb nafixa cxaaAapxHyio ! 
3Be3Ay xoro ace cneaxpaabaoro Kaacca a oaa cpaBaaBaaacb c 8 Per B5III | 
a pTau B7IIL CoBnaAeaae KoaxypoB aoayaaaocb yAOBaexBopaxeabaoe. I 

vGem, B6III. To ace, axo a b cayaae 23Tau, xoabKO coraacae ae- 
Maoro ayame. 

cpAnd, B7IIL Oaeab xopomee coBnaAeaae KoaxypoB c KoaxypaMii pTau, 

HMeex aeSoabmoH Bee H3-3a Maaoa naoxaoexH aeraxMBa. 

TjTau, B8II — III. HMeex aecKoabKo Meabmyio BeaHanay SKBHBaaeaxHOH 
mHpHHH, aeM 3Be3Abi cpaBaeaHH, ao bha KoaxypoB OAHaaKos. 3xo Moacao | 
o6'bHCHHXb 6oaee bhcokoh cBexHMOCxbio y 7]Tau, no cpaBaeanK) co 3Be3- 
ABmh cpaBaeaHH. 

pCMi, B8V. CoraacHe c pLib B8V HeyAOBaeTBopHxeabHoe. OaeBHAao, 
^GMi HMeex aaMexao Meabmyio CBexHMOcxb, aeM pLib. 

Ha ocHOBaHHH npHBeAeaaoro cpaBaeaHH Moacao cAeaaxb caeAyiomae 

BblBOAH. 

1. B 6oabmHHCXBe cayaaeB Koaxypu BOAopoAaux anaHH Be h B 3Be3A 

xopomo coBnaAaiOT, ecan HcaaioaHXb hx Aeaxpaabaue aacxH, ncKaaceaHwe 
3MHCCHeH. ' 

2. B cayaaax ca Ori, ^ Per, p CMi yAOBaexBopHxeabaoro coraacHH ae 

noayanaocb. HpHaHaoH sxoro, oaeBHAao, HBanexcH 6oabmaH paaaHAa b CBe- 
XHMOCXHX MeacAy Be 3Be3AaMH h 3Be3AaMH cpaBaeaHH, Koxopan coexaBaaex j 
B 3XOM cayaae oKoao 1”'. ‘ 

3. B 3 Be 3 Aax, aoxopbie HMeiox AOBoabao Soabrayio oSoaoaKy, (^Tau h o PeXj 
9 MHCCHH o6oaoaKH HCKaacaex h apHabH anaHH. 3xo HCKaaceane yMeab- i 
maexcH c B03pacxaHHeM aoMepa ananH. HoaxoMy coraacne ayame y h I 
aeM y 

4. CaeAyex obpaxHXb oco6oe BaHMaane aa SBesAbi b^ Cyg h ^ GrB, Koxopne 
HMeaa b apomaoM aoboJi^ho oSmapane o6oaoaKH. Genaac ae Ha6aK)AaexcH 
B cneaxpe hh smhcchohhhx, hh a6cop6AHOHHbix apHsaaKOB o6oaoaKH. Moacao 
caHxaxb aoaxoMy, axo BOAopoAHtie anann o6pamaK)m:ero caoH SBesAti cbo- 
6oahh ox HCKaaceHHH o6oaoaKOH. Xopomee coraacne co cxaaAapxHbiMH SBea- 
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"pyr TrSpyra™"’ ^ o^HHaeTCH 

HOMepTnocr'em “mpon""'*' ™"°" 

corjiacHO ^opMvjie HnraHca Tpcttto ^ ^ poflmix jihhhh. 3th aoMepa, 

112], 0. CxpyBe h A. ynaoH^^a [13] ^ 7 

CHMOCTb HOMepOB HOCJieflHHX BHHHMHX JT “OCTpOBHa 3aBH- 

KOTopaH npeflLB^Ha na $Hr. 20 Kjiacca, 



nocjieflHHx 6 ajibMepo_ 

- HHHH, BHOTMBIX pasaejiBHo, y B H Be aseafl. 
• — B 3Be8AH; X Be SBeajihi 


CBepxrHraHTM la h Ib ne paccMaxpHsaHHCL. IIojiomeHHe R w R 

zzTZTizTzz: :r 

He ™6™,ae„, b b.c„k„ 

H3 Bcero Bxoro mo>kho cflenaxs xaKHe BHBOflH. 

tp.hbho™ recrT.r.:zzz;°“ 

CBexHMocTb, xo H 3 coBHaneHiTfr K P®®HyK) TeMnepaxypy h OAHnaKOByio 

B H B eaea™ f 

=hT— - 

aaMemo ot 'aHeKTpoHHoTmOTmSToSm ’“‘ k ' “’-““Hrca 

Pyer KBK aa epaBeeHaa bo 3Z aeZ ® 

HOMepoB nocjreflHBi BHamiBtt 6aBBMepoBc3 bb2. 

cM.TpBBa"n "oZ^Zl ™raL™7B,',pSrH /,rra.“ 

meer ciicTe«aTH,eeKOH paamm y B a Be Lean a 

^ H jDe 3Be3A H corjiacyexcH c TeopexH- 
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necKHMH flaHHHMH. nonyneHHHMH b npe«noao*eHHH, .xo KOHxyp BOffopo«- 
HHX aHHHH onpeAeJiflexca IIIxapK-B^^eKTOM. rCCP 

B aaioiioaeHHe BHpaacaio acKpenHioio 6jiaroffapHOCTi. . 

npo^eccopy 3 . P. MycxejiH) aa pyKOBOffcxBO npa BMnojineHHH HacToamen 

pa6oTH. 
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HM KonUJIOB. HsB. KpHMCKOH aCTpO$H3. o6c., 11, 44, iyi)4. 
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A K A E M H H HAVK CGCP 


H3BECTHH * C TB « . „ J h , BO K 0 B 

Tom XVlf, 1957 r. 


HSyqEHHE /(SETA TEJIi»I^A 

Am Am EoHpHyn 


6Haa onpew/ieHa b”T 

E5Er£=E?— 

OKaaaaaci. pasHoi 3W . = 2.10-e9»rt ^ 
HOHHsaz^HOHHaH xeMiieipaTypa T — 7000° ^ 

AN INVESTIOATION OF ZETA TAURT hv A n a ? ^ 

grams, taken with the laojge spectrograph of the 1220 mm rXctor during*^53**^T9^' 
the curve of gro^vth for the envelope of : Tan and the turbulent XitH = 5 

nsold’s method was used for determining Ig Ar H=i^ 80 Annlv 
mg Sobolev’s theory the optical thickness in different frequfncies L foL ?t is 

were^d^twraTned^^* envelope SKen = 2 - 10-« fW© and the ionization temperature 7’= 7000° 


nair H3BeCTHa KUK 06jiaflai0mafl ITCKniOHHTe;il.HO xopomo 

fo\HcneHHMrr^°“ nor^iomeHHH o6o;io,kh, b KoTopoM npeacTaBneHB, mho- 
rouHCjieHHwe jihhhh HOHHsoBaHHUx MeiajuioB Fell, CrII h npyrax Boao- 
pofla H, B03MOWHO, HeHTpaHBHoro rejiHH. B neaoM cneKxp noraomeHM o6o- 
aoBKH oaeHB noxo« na cHOKTp a Gyg (Alla). B omhcchh bh«hh hhhhh BO flopo«a 
H ^KOTopHe aHHHH Fell, HanpHMep X 4233. JlyaeBaa CKopocTi. SBesflH oLa- 
pyac Baer npaBnatHHe HSMeneHHH c nepnogoM b 133 hhh [1]. IIocneflHHe 
.ccenoBaH., A. A.,epBB. 12] bok„bp,, „„ pe'yLp™ ”- 

MBHeaMMH BMeioT Mecto HeperyMpme naMCHeHaa nynloi cKopocm 

H .„bc ,bboctb aama TBKace MeHa»ca, ho KoppeHanaH c nopHomecKHM 
H3MeHeHHeM jiyqeBOH cKopocTft HeaaMeTHO. 

Mh ^Tau tpn paaa: b fleKafipe 1953 r., b fleKa6pe 1954 r 

0 B HHBape 1956 r. na SontmoM cneKiporpa^e («HcnepcHH 23.4 A/mm y H ) 

AH “cGCp”"” acxpo^HBHnecKOH oScepB^- 
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IIocTpoeHHe KpHBOii pocTa. B cneKTpe Tau Ha6jiK)ji;aeTCH 
flocTaTO>iHoe hhcjio jihhhh, npHro«HHx aJih nocTpoesHH kphboh pocia. 
‘HeKOTopoe onaceHne, BOSHHKaiomee npa nocTpoennH kphbhx pocTa Ha ocho- 
BaHHH nojiynenHoro MaTepaana, npencxaBJiHeT BejiaqaHa Hamea flacnepcaa 
(24.3 A/mm y H). T. M. 0o$aHOBa [3] accaejiiOBajia BJiHHHae BeaaqHHH 
flHcnepcHH Ha KpaByio pocxa a nparana k BHEO^y, axo npa nacnepcaa 
MeHbme, aeM 10 A/mm, Haqaaaex $aKXHBHO Boapacxaxb xyp6yneHXHaH cko- 
pocxb, I. e. as HaSmoAenaa mh nonyaaeM cacxeMaxHaecKa aaBbiraeHHHe 
aKBHBanenxHHe mapaHH jiaHaa. T. M. Oo^anOBa paccMaxpasaJia nosAHae 
3Be3AH KJiacca G. C Apyroa cxopoHH, K. Paax [4] noKa3aji, axo b cayaae 
A 3Be3A (a Cyg) Hex cacieMaxHaecKoa aaBacHMOcia MeatAy BejiaaHHoa ahc- 
nepcaa a BenaaaHoa aKBaBajieHXHoa mapanu oahob a loa we jibhhh, onpe- 
AejieHHOB no cneKxporpaMMaM c paanaanoa AHcaepcaea. HoaxoMy, npewAe 
aeM npacxynaxb k noexpoeHHio KpaBoa pocxa A^fl o6ojioaKB Tau, Heo6 
xoAHMo yanaxb, BHecex jib b bxom cjiyaae acKawenae b KpaByio pocxa cpaBHa- 
xejibHO He6ojibmaH BeJiaanaa namea AHcnepcaa. ^(jih axoa uena 6Hna no- 
cxpoena KpaBaa pocxa Rna a Cyg no cneKxporpaMMaM, nojiyaeHHHM c xoa 
we AHcnepcaea, axo a C Tau. fljiH KawAoa jibhbb acnojibaosajiocb cpeAHee j 

H3 aexbipex BHaaenaa Ig . BenaaaHH Ig Uo ^hjib b3Hxh b 3 pa6oxH 

B. BycKOM6a [5]. IIocxpoeHHaH xaKBM oSpaaoM KpaBaa pocxa (^ar. la) npaKxa- 
aecKB coBnana c KpaBoa pocxa {$Hr. Id), nocipoenHoa B. BycKOMdoM no 
cneKxporpaMMaM c AHcnepcaea 2.85 A/mm. 9xo connaAenae noAxaepwAaex 
peayjibxax K. Paaxa [4] a npoxaBopeaax pesyjibxaxy T. M. (Po^anoBoa 13J. 
npaaaHa axoro, oaeBBAHO, aaKJiroaaexca b xom, axo acnoJibaoBanacb paajiaa- 
Hwe cneKxpajibHbie Kjiaccw. TaK KaK b Knacce A djiBHAapoBanae neBeJiaKO, 
xo AJifl nocipoenaa KpaBoa pocxa mowho acnonbsoBaxb cpasHaxejibHO 
aedojibinyio AHcnepcaio (23 A/mm y H^), ne pacKya Baecxa acKawetaa b Kpa- 
Byio pocxa, b xo speMa KaK ajih sbosa G djieHAapoBaHKe oaenb bojibko a 
noaxoMy nywHO npHMenaxb aobojibho dojibinyro Aacnepcaro (doabine 10 A/mm), 
axodbi He acKasaxb peaynbxax. TaKHM odpasoM, no-BHAHMOMy, mowho caa- 
xaxb, axo npa nocxpoenaa KpaBoa pocxa nna odojioaKa ^ Tau ne dyAex acKa- 
weHBB B onpeAejieHBB lypdyjieHXHoa cKopocxa, BoaaaKaioiHBX B3-3a acnojib- 
soBaHHH cneKxporpaMM yMepeHHOH ^^HC^epcHII. 

9KBBBajieHXHbie mapaHH jihhhh aoHaaoBaHmix MexaJinoB ne noKaau- 
Baiox aaMexHHX HaMeHenaa b xeaenae nepaoAa HadjnoAeHaa a noaxoMy AJia 
dojibwea xoaHOCxa dHJia bbhxu cpeAHae as Bcex onpeAejieHaa. TauaM o6pa- ^ 

30M, 3HaaeHHe Ig aBJiaexca cpeAnaM as 7—9 SHaaenaa. j 

B KaaecxBe cbji ocuaJiJiHiopoB mh acnojibaoBajia BejiaaaHH Ig /Iq, Abh 
Hbie B. BycKOMdoM [5] a^h a Cyg, Koxopne paBHH: 

lg.l„ = lg6.iV,/, (1) 

TAe 6 — HOKOxopaa onpeAejieHHas nocxoHHHaa a^h KawAoro Myjibxanjiexa, 
A,. — aacjio axoMOB, naxoAHmaxca na i-ypoBHe, a / — cajia ocABJUiHxopa. j 

BejiaaaHH Ig ^ a Ig t),, npeAcxauJieHH b xadji, 1. Bo 3xaM AaHHHM a dbuia ! 
nocxpoena KpaBaa pocxa. nocxpoenae KpaBoa pocxa npoaaaoABJiocb odna- 
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^TxaTaTeM Thh ro OTflejitno Ka«floro MyjiKTH- 

By pocxa. axa oSmaa KpaBaa pocxa BepxHKaaBHHM cothfom coBMeipaaL 



KaK aejioe c xeopexHHecKofi KpHBot pocxa ajih moaojih niBappniHjiBAa— 
IHycxepa, bshxoh h 3 paSoxH K. Xyarepa [6]. 

Ha $Hr. 2 npeflcxaBjieHa KpHBaa pocxa naa oSoaoaKH '( Tau. CnaoniHOH- 
aHHHen npoBeflena xeopexaaecKaa apasaa pocxa ^aa Ig a=—2.5. 

Ho BenaaHHe BepxHKaatHoro CABara mm mohcbm onpeAenaxt xypSyaeax^ 
ayio CKopocxB b o6oaoaKe. Oaa OKasHBaexca paBHoa 5 km/cok. 3xo xopomo 
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cornacyeTCH c aenHHHHOH 7 KM/ceK, onpeffejieHHOH M, XaK 17 ] ajih stoh me 
oGojiohkh. HaHfleHHafl Bena^Ha aHaHHieaiiHO Meawoe* y CBepxr^aaTa 
a Cyg, rfle OHa pasna 13 km/obk h noarH coBnaflaei c bbjihhhhoh cao- 
pocTH B aTMoc^epe SBesBU rjiaBHOH nocjieflOBarenbHOcxH y Gem [ 5 ]. 3 to 
HOBOJIBHO HHrepeCHHH $aKT. 

J^pyroH BennaHHOH, KOTopyio mh MoaceM onpeflenaTB h 3 aHajiHsa bphbo^ 
pocTa, aBJiHercH nocxoflHHafl aaxyxaHHfl. Hanjiymnee coraacae Ha6nK)flae- 
Moa a xeopeiBHecKOB apaBHx pocxa nonyaaexcH npa KM/cea a Ig o= 

2 . 5 . OxcK)ffa HaxoRBM, aio y= 0.06 Ykji* HaafleaHaa BejiBaaaa Ig a a 

pacnonoweaae xoaea aa xeopexaaecKoa apaBoa pocxa roBopax o xom, hxO 



<DHr. 2. KpHBafl pocxa ajih o 6 ojiohkh C Tau. 
#-FeII; X-Till; +-CrII; O-ScII; Sill, VII. 


aoaxyp naaBH noraomeaaa MexaanoB, BoaaaaaionieB b oSonoaae Tau, 
oapeflenaexca, b ocbobbom, 8$$eaxoM J^onnnepa.^^ 

HccneflOBaxb xaMaaecBaa cociaa o6onoaaH a ee leanepaxypy BoaoywAe- 
Haa ae apeACxaBuaexca bosmowbhm, xaa aaa npa aaaaaaa Aaaroaaa 

/pp=0.1 0.01) coBepmeaao ae npaMeaaM 3aaoB BoabUMaaa a noaa eme ae 

cymecxByex Baaaaoro Apyroro, 3aMeaaioni;ero ero b 3xom cayaae aJis xaaax 
CJIOHCHMX aTOMOB, KBK HOHHBOBaHHtie MexaJIJIH. 

HccaeAOBaaae BOAopoAHHx aaaaa. Ha aayaeBaa 
BOAopoABHX naBBB MH MoweM nonyaaxb oaeab Bawayio xapaaxepacxBay 
o6onoaaB — aacjio aoAopoAHHx axoMOB aa BxopoM ypoBae b oSonoaae aaA 
1 CM® BOBepxBocxB 3Be3Abi Jijia 8X0B aena mu BOcnoAbayeMca 4>opMy- 

jiOH ynaojitfla [8]: 




( 2 ) 


r^e / — caaa ocuannaxopa, a ocxaabaue o6o3aaaeHHa aaeioT oShbbhp 
CMUCA. 

9 xa ^opMyaa apBMeaaMa nanib a oaxaaecaa xoaaoMy caojo a b cayaae 
OBxaaecaa xoacioro cnoa, i. e. npa aanaaBa caMonorAOweaaa, aaex aana- 
weaayio BeaBUBay N^. Ho aepe aepexoAa a 6onee bhcobbm nmmu fiaab- 
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Ta6JIH^a 1 


li 

g * 

5 A 

i 

W) 

Igilo 

lli 

8 

Wx 

• 10« 

Iglo 


1 

Fell 




Tin 



i 


39 

4629.3 

1.480 

0.84 

19 

4396.0 

1.450 

0.54 



4665.9 

1.672 

0.87 


4443.8 

1.420 

0.40 



4616.3 

1.490 

0.73 





i 


4491.4 

1.250 

0.47 

31 

4501.3 

1.150 

0.40 



4620.2 

1.330 

0.80 







4489.2 

1.330 

0.40 

83 

3900.6 

1.330 

1.76 







3913.6 

1.300 

0.70 


37 

4683.8 

1.700 

1.30 







4552.6 

1.490 

1.16 

104 

4367.7 

1.340 

0.44 



4508.3 

1.560 

0.80 







4620.5 

1.200 

0.06 

105 

4163.6 

0.380 

0.15 



4576.3 

1.240 

0.34 


4171.9 

1.320 

0.04 



4541.5 

0.950 

0.43 










CrU 



i 


27 

4233.2 

1.740 

1.82 

31 

4242.4 

1.170 

—0.95 



4351.8 

1.650 

1 1.26 


4284.2 

1.220 

— 0.18 



4416.8 

1.434 

0.61 







4173.5 

1.560 

0.87 

44 

4588.2 

1.340 

0.70 


OO 





4618.8 

1.200 

0.40 



4178.9 

1.600 

0.87 


4634.1 

1.524 

0.32 



4296.6 

1.270 

0.50 


4692.1 

0.820 

0.11 


3cU 




VII 





14 

4374.5 

0.760 

—0.59 

10 

3962.0 

1.180 

—0.31 



4400.4 

1.100 

—0.60 


3916.4 

0.880 

—0.57 







3929.7 

0.950 

—0.94 


11 









3 

4130.9 

1.640 

0.70 





i 


4128.0 

1.640 

0.58 





i 

i 

1 


MepOBCKOH CepHH H3-3a CHJIBHOrO yMeHtmeHHH CHJI OC^HJraHTOpOB MH 6yfleM 
npHenHwaitcH k cjiyBaro onraBecKH TOBatoro cjioh h onpeflejiHBMLie no *op- 
Myjie (2) 3HaBeHHfl 6yflyT BoapaciaTi.. C apyron CToponu, HaBHHan 

c onpeaeneHHOH jihhhh, snaBeHnn 6yayT sanBrnenu na-sa nepeKpuTBH 
JiHHBB. TaKHM o6pa30M, MU MOHtcM onpeaejiHTB no KpaHHefi Mepe hhh{hk)k) 
rpannay BenHBHHU N^. 

BuHHcneHHH ajih Kawflofi nHHHH npHseaenu b Ta6ji. 2, a na Anr. 3 

npeacTaBjiBHa saBHCHMocTB Ig Nq^ ot HOMepa jihhhh. 

Ha paccMOTpeHHH $nr. 3 mowho caenaTB cneayimmTfl buboah. 

1. Hhcjio Ig N^= 15.80, T. e. hobth na nopnaoK Menime, bom b axMo- 
c^epax 06BIHHHX 3Be3;^. 
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Ta6jiHi^a 2 


n 


IgW^A 


Ig N02H 


n 


IgV^X 


Ig N02H 


4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


+ 0.090 

13.68 

— 0.024 

14.11 

+ 0.057 

14.64 

— 0.055 

14.70 

— 0.093 

14.87 

6jieHA , 


— 0.241 

16.06 

— 0.268 

16.18 

— 0.319 

16-28 

— 0.280 

16.41 

— 0.310 

16.48 

— 0.340 

16.54 

— 0.330 

15.64 

— 0.390 

15.67 

— 0.430 

15.70 


19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 


— 0.44 
— 0,50 
— 0.50 
— 0.59 
— 0.69 
— 0.73 
— 0.75 
— 0.84 
— 1.02 
— 0.97 
— 1.00 
— 1.05 
— 1,33 
— 1.16 
— 1.42 


15.77 

15.78 
15.85 

15.81 
15.77 

15.79 

15.82 
15.79 
15.66 
15.75 
15.77 
15.77 
15.58 
15.74 
15.52 


f 

I 


t 



2 . CymecTByeT caMonorjiomeHHC o6ojiohkh b i;eHTpe jihhhh 6aJibMepoB- 
CKOH CepHH. 

Mowho o^eHHTb onTMecKyio TOJimy o6onoTOH b ^eHTpe oajibsiepoBCKHX 
JIHHHH. Ko^$$H^HeHT norjiomeHHH B ^eHTpe JIHHHH, paCCHHTaHHHH Ha oahh 
aTOM, onpefleJiHeTCH HSBecTHOH ^opMyHofi: 


1S3 
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rfle V cKopocTL TennoBoro h Typ6yneHTHoro flBHweHHH aTOMOB, Ociajib- 
HHe o6o3HaHeHHH HMeioT oShhhhh cmhcji. OnTHHecKaH TOjima B ^eHTpe jih- 
HHH 6yfleT paBHa: ^ 




02 


■ ~ • -^02" ■ 


( 4 ) 


npHHHMaa fljifl y BejiHTOHy, nojiyqeHHyio H3 anajiHsa KpzBoa pocTa, paBHyio 

5 KM/ceK, MH BHqzCJIHJlH ffZH HeKOTOpHX JIHHHH BejlHHHHy OnXHHeCKOH 
TOJimz: 


r(^,) = 5. 1(P; 

x(H^) = 2.W- 

"^(^18) = 6; 
T(/f^) = 0.9; 


x(/rp) = 6. 102; 
x(^,) = 102; 

^(^2 o ) = 2; 

^(^so) = 0 - 4 . 


TaKHM oSpaaoM, mh bh^hm, hto caMonorjiomcHHe b nepatix qjiezax 
OajibMepoBCKOH cepzH «0CTHraeT Sojibraoz BejiHqzHH. Ho, HanzHaH npzMepHO 
c o6ojioqKa ciaHOBHTCH npoapazHofi b jihhhhx, caeflOBaTejibHO, 

MOHtHO czHTaib, ZTO B 3TOM cjiyqae MH MOHceM onpe«enHTb no iopMyjie (2) 
caMy BeainiHHy N^H, a ne ee hhhjhioio ^paHH^y. 

IIpeflCTaBJtHeT nnTepec BHqncjmrb onTHnecKyio TOJiiny oSojiohkh 3a npe- 
flejiOM cepnn JlanMana t (L) h cepnn BajibMepa t {B). Goraacno [9], kosA- 
#H^HeHT norjiomeHHH, pacczHTannun na 1 axoM, aa npeAenoM jiaHManoB- 
CKOH cepnn x (L) = 0.6 • 10“^’ n 6anbMepoBCKOH x (fl)=3*10~^’. Onxnne- 
CKan xo^^^a aa npeaenoM cepnn paena: 

x = N^H%(i). (5) 


Tan Kan 
xo: 


Ig N^~ 15.80 H, Kan Sy^ex noKaaano nnate, Ig N^J1= 18.10, 


x(L) = 10, x(5) = 0.1. (6) 

TannM oOpaaoM, o 6 ojioqKa nenpoapanna aa npegenoM cepnn JlanMana 
H npoapanna aa npesenoM cepnn BajibMepa, a xeM 6 ojiee n aa npeAenoM cepnn 
Hamena, x. e. b ^oxorpa^nnecKon oSjiacxn cnenxpa. 

KpoMe N^, H3 anannaa BogopoflHHx jibhhh mh mohcbm onpegennxb 
Bejinnnny ajieKxponnoH nnoxnocxn b o6ojioqKe. axon Aenn mh Bocnonb- 
ayeMCH (|>opMyjioH Unmnca — Tejinepa: 

= 23.26 — 7.5 Igw, 

TAe m — HOMep nocneAnen paapemnMon SajibMepoBCKOH jinnnn. B nameM 
cjiynae Tn=S3 n, cjieAOBaxenbno, Ig «,=11.86. 

9x0 ananeHne Moatex 6HXb aaBHraeno, xan nan na nepenpHxne nnHnn, 
KpoMe inxapK-a(|)$eKxa, Moryx Bjinnxb n Apyrne a^^enxH, b nacxHOcxn 
a$(|)eKx ,[(onnnepa. Ilpn CKopocxn BpamennH nopsAKa 100 km/cck BOAopoA- 
HHe nnnnn nannyx nepeKpHBaxbca, naHnnaa c 

Bejinanny rif mo>kho enie onpeAeanxb na aKBnBaaenxHHx ninpan BOAopoA- 
HHx annan no caeAyiomen (|)opMyae [10]: 

= (8, 
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Ji HeKOTopafl nocToaHHaa, aaBHcamaa ot ajihhu BonHH a CHau ocaaa- 

aaxopa, Rc — ray6HHa b neaipe jihhhh. BuHHcaeHHa no flana 

cneflyiomHe anaHenna: 

aanna . . . Hi ^9^ 

lg«, ...11.96 11.78 12.04. 

3th anaaenHa xopomo cornacyioTca c npeflwymHM onpeHenenneM. Ononaa- 
TenbHO MH npHMeM lg/i«=11.9. 

OnpeflejieHHe MaccH o6ojioaKH. Bnaa N^H h n„ mh 
MOH teM onpefflejiHTb Maccy o6ojioaKH. flaa axoro nan nywno anaxi. pacnpe- 
nejieHHe axoMOB no cxenenH B086yHt«eHHH h HOHHaannH. flna nepexona 
K ocHOBHOMy ypoBHK) MH BOcnonbayoMCH peayniTaxaMH xeopHH B. B. Co- 
6oneBa [11], Koxopaa aBJiaexca nyamen b nacToanjee BpeMa. 3xa xeopHH 
HCXOHHX H8 cnenyMmHX npennonoHtenHH : a) o6ojioaKa ne npoapaana aa Jiaa- 
ManoBCKHM npenenoM h b ' 6aJibMepoBCKHX jihhhhx, 6) b oSojioane cymecxByex 
rpanneHT cKopocxOT. KaK 6Hno noKaaano BBime, o6ojioaKa C Tau rohcxbh- 
xenbHO ne npoapaana b jihbhhx 6anbMepoBCKOH cepnn n aa npeflenoM nan- 
ManoBCKOH cepnn. Hpn Bpamenira oSonoaKH no aaKony coxpanenna yrnoBoro 
MOMenxa 6ynex cymecxBOBaxb rpaflneHx cKopocxn Bffonb nyaa apenna. Cne- 
noBaxejibHO, HcnonbaoBanne xeopHH CoSoneBa ^ynex aaHonnbiM. 

Bnaaaae mh ompesennM 6ajibMepoBCKHH ^eKpeMenx. Elpn axoM mh 6yBeM 

HMexb B BHfly, axo oSojioaKa ne npoapaana b aTHxnHBHHXHBcannxeHCHBnocTb 
nanyaenna b aacxoxax 9 mhcchobboh jihbhh ecxb HHxencHBnocTb nanyaOTaa, 
Hflyn];ero na o6oJioaKH. Cornacno Bap6be n IHajiOBJKy [12], mh npHnann, 
axo pacnpeAenenne aneprnn b nenpepHBHOM cnenxpe ^ Tau cooxBexcxByex 
xeMnepaxype 22 000°. ^eKpeMenx OKaaanca paBHHM; 

//. : Hp : : ifs = 1.53 : 1.00 : 0.66 ; 0.43. (10) 

Ha cpaBnenna naSniofflaeMoro AenpeMeHxa c xeopeTHaecKHM na pa6oxH[llJ 
MH BH«HM, axo BennaHHa xapaKxepnayioinafl rpasnenx cKopocxen, aannio- 
aena Me»ny anaaennaMn 0.01 n 0.1. fljia xanoro anaaenna a; na xa6n. 2 pa- 
6oxh [12] MH naxoHHM, axo 

i^ = 5.10-3, (11) 

H, cjienoBaxejiBHO, 

lg7Voiff = 18.10. (12) 

Cnesyex oxMexnxb, axo x = 0 cooxBexcxByex cnyaaro 6onbs^MaHOBCKO^o pac- 
npeAenenna n axo npn naMenennH x ox 0 «o 0.1 Bennanna | MenHexca Bcero 
jinnib B 10 paa. Thkhm oSpaaoM mu MOweM canxaxb, axo BoaMownaa oranSKa 
He npeBHCHT OAHoro nopHAKa. 

Una onpenenenna cxenenn nonnaannH mh BOcnonbayeMca xaoji. 1 Bunie- 
ynoMaiytoS pa6o™ Co6<«ima. fljw r- 20000" H 0.01 < a; < 0.1 M» BMeeM: 

. 10~®* = 0.015, (15) 

W^i 
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OTKyfla 

rt^ = 1.5. . — , 

’ n, ’ 


(14) 


H. 1 H, noflCTaBjiHH W = 0.05 h /i, = 8.10“, no^iyiaM; 

* 10 ®, ( 15 ) 

H, cjieAOBaxejibHO, Ig (N^H) = 23.10. TaK Kan o 6 ojioTOy mowho cqaTaii. co- 
CTOHmea H3 BOAopofla, KoiopHH cornacHO (15) nojiHOciBio HOHnaoBan, to 
nojiy^eHHoe tocjio ecTt nojiHoe hhcjid aTOMOB b o6ofloqKe hba 1 cm* noBepx- 
HOCTH SBeSAbl. OIipeA 6 JI 6 HHfl KOJIH^OCTBa aTOMOB BO BC 6 H oSojIOHKe 

HyWHO yMHOHtHTb HaHAOBHOe BHCJIO Ha BBOmaAb Been nOBepXHOCTH 06 OBOBKH. 
Ilpn 9TOM HywHO anaTb $opMy oSobobkh. Bep 6 HA»H [13] HaraBH, bto h b aa- 
npaBBeHBH, napaBBOBbHOM och Bpan^eHHfl, OBTHBccKaH TOBB^a o6obobkh 
B BBBHflX Ha BOpflAKB 10®. CBeAOBaxeBbHO, o60BOBKa CKOpee HMeeT 

c^epHBecKyio ^opMy, bom $opMy KOBbAa, pacnoBOHceHHoro B' aKBaTopaaBb- 
HOH BBOCKOCTH. TaK KaK HaBIH paCBOTH npH 6 BHWeHHH, TO MH 6 yAeM CBHTaTb, 
BTO o 6 oBOBKa HMeeT c^epHBecKyio $opMy. Ee paAnyc, KaK 6 yAeT noKasaao 
HHHte, paBea; 

= (16) 
Macca oSobobkh b 3 tom CByaae 6 yAeT paBHa; 

®^oe = 4 ’"'’o (5 + Wjj = 3 . 10 *<r = 1 . 5 . 10 -®a)tQ. ( 17 ) 

Maccy o 6 obobkh moh<ho onpeAeBHTb h bo BeBHBHHe aBeKTpoHHOH bbot- 
HocTH, npe^nojiaraH, hto ona He MeHnexcH cymecTBeHHo b o6ojiOHKe. Tan 

KaK BOAOpOJ^ nOHHOCTBH) HOHH30BaH B SHaTOTeJILHOH HaCTH 060JIOHKH, TO ri^ — 

n , H MBi MOHteM HanHcaxB ajih o^peJ^eJIeHHfl Maccu o6ojiohkh cjie^yiomyio 
4)opMyjiy: 

®^oe= — • 10 *^r = 4.4 • 10 -» 2 )tg, ( 18 ) 

^2 osHanaeT BneniHHH pa^nyc o6ohohkh, onpej^ejieHHMH no pesKHM 
jiHHHHM norjiomeHHH, BHyxpeHHHH pa^iiyc oSojiohkh, onpeflejieHHMH 

no 3MHCC0OHHHM JIHHHHM. 

OKOHnaxejiBHO npnMeM Maccy oSojiohkh Tau paBHon 2 10“* 

T. e. npHMepno b aochtb paa MenBme, hbm Macca o6pamaH)n^ero cjioh o 6 hh- 
HHX B 3Be3fl;* 

CpaBHeHHe cneKTpoB oSobobkh CTau h aaesAH aCyg. 
9to cpaBHeHHe HMeeT CBoei AeBbio onpeAeBHTb, KaKHe bhhhh b cneKTpe 
060 BOBKH HMeiOT aHOMaBbHyro HSTencHBaocTb no cpaBHeaHio c ocTaBbBbiMH 
BHHHHMH. TaKHMH BHHHBMH, COTBaCHO O. CTpyBC [14], MOryT 6 bITb BHHHH 

Mgll X 4181 A H ABe rpynnH bhhhh Sill X 4128 — 31 A h X 3853 62 A, 

HCXOABB^He H3 HeMeTaCTa6HBbHbIX ypOBHeH, 3a eAHHHAy HHTeHCHBHOCTH 
B TOM H ApyrOM CneKTpaX mu B 3HBH CpeAHIOIO HHTeHCHBHOCTb BHBHH Fell 

MyBbTHnneTOB 37 h 38 [15] (h 6 o na HHTeHCHBHocTb 9 thx bhhhh mbbo 

BBHHer AHBIOAHH H 3 ByBeHHH H BHCBO HX BeBHKO) H HaXOAHBH OTHO- 
meHHe HHTeHCHBHocTH BHHHH KaKoro-BH 6 o 9 BeMeHTa a K HHTeHCHB- 
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HOCTH JI 0 HHH Fell, T. 6. BejiH^HHy ^ * SaxeM oupeAeJiflJiacB BeJiwHHna 

, noKasHBaiomafl, bo ckojibko pas jihhhh ajieMeHxa a 
\FeII/oc \FeII/aCyg' ^ 

HHTGHCHBHeH jiHHHH HOHHSOBaHHoro jKOJiBsa B cneKxpe 060JIOWM CTau, 
HGM B cneKxpe a Cyg. Bee axn BejiHHHHH npeflcxaBJieHM b xa6ji. 3. ^ ^ axon 
xa6jiiinie osnanaex noxeHu;Haji HOHH3an;0H, -|- noxeniiiHaji B036y>KAeH^>i 
j^aHHoro ypOBHH. 

Ta6jiHi?a 3 



1 

{ ® \ 

{ ® \ 

(rellloo 

MyjibTHnJieT 

\FeIl/oo 

\ Fell /aCyg 

(FelljaCyg 

Sill (3) 

17.91 

1.60 

0.96 

1.66 

MgU (4) 

16.44 

2.30 

2.30 

1.00 

Sill (1) 

14.94 

1.40 

0.91 

1.55 

Sell (14) 

13.20 

0.36 

0.26 

1.55 

Fell (37—38) 

10.68 

1.00 

1.00 

1.00 

CrII (30-31) 

10.58 

0.72 

0.59 

1.23 

Vn (10) 

8.51 

0.30 

0.22 

1.45 

Till (30—33) 

8.01 

0.66 

0.77 

0.85 


Ha $Hr. 4 npeAcxaBJiena saBBCHMocxt BejiHHHHu 


Fell /oO (fbH / aCyg 


ox BeJIBTOHH 


X- 



ir. 4 . 3 aBHCHMOCTB BejIHHHHU 


OT noxeni^Hajia x* 


Kan BB^HO H3 xa6ji. 3 h 4, Hex anoMajiBHoro DCJia6jieH0fl jihhhh 
Mgll H Sill B o6ojioHKe CTau no cpaBHennio c a Cyg. HeSojitmoe yse- 
jiHHeHHe BeJiHHHHH ® noTeni^HanoM x eexb, no-BHflH- 

MOMy, cjieACXBHe necKOJiBKo 6ojiee bhcokoh cxeneHH. H0HH3au;HH b o6ojioHKe 
CTau no cpaBnenino c a Cyg. mli npeAnoJiarann, uxo xHMHuecKHH 

coexaB 060J10UKH CTau h a Cyg OAnnaKOB. 

126 
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HoHII 3 a^HOHHafl TeMnepaiypa oSonoHKz CTau. Otv xeia- 
nepaxypy mowho onpeaejizxB czeflyiomHM nyxeM. Tan Kaz cneKxpn 060- 
jiovKH CTau H 3Be3flH aCyg oueHt noxowz apyr na apyra, xo mh npen- 
nojioHUfM, uxo BezzquHa oxHomeHHH «++/Ai+ajiH 060HX cneKxpoB oazflaKOBa 
flZH ;iio6oro aaeMenxa. Toraa, HanzcaB #opMyny Caxa ffjia o 6 ozoukh CTau 
II azH 3Be3flH aCyg h BuqnxaH OAuy m 3 apyroH, mh nozyuzM: 

ig- 


^00 


- = — 5040X/'J-_ 


'+^-51g|i- 


(19) 


SjieMeHT 


Crir 

Sill 

FeU 

Mgn 

vn 

Tin 

Sell 


16.6 

16.27 

16.16 

14.97 

14.10 

13.6 

12.8 


10800 

10900 

10900 

11000 

11000 

11060 

11100 


7050 

7000 

7000 

6850 

6700 

6600 

6500 


TaOjiHi^a 5 


- 00 ; 

npefluozojKZM, ,T0 HOHH3apHfl MexazjioB npozcxoazx nofl aezcxBzeM 
HSJiyueHHH 3Be3aH. Toraa b #opMyze (19) 11^00=0.02. Epn axoM nuenno- 
6 mjI BHHJTCaeH CTOJI- 

6 eDi 3 TaSji. 4, npHHHMaa ~ Ta6JIH^a 4 

r* = 10000^ lg/i*r=13.2 [5]. 

Ha paccMOTpeHHfl aioro 
CT0jr6iiaBHflH0, aTononyaenHaa 
TeMnepaxypa anaTOTejiBHo hh- 
Hce TeMnepaTypu sBea^H C Tau, 
paBHOH 22500°. 9 to oaHaaaeT, 

HTO name npe^nojioHcoHHe ne- 
BepHO H OCHOBHyiO pOJIB 
B^HOHHaaiiHH MeTajijioB HrpaeT 
HajiyaeHHe caMOH oSojiohkh, 

OBTH^eCKaa TOJima KOTOpOH 

6o.?iBnie ejiHHHiiH b oSjiacTH 
cneKxpa, r^e HaxoOTTca hohh- 
ayioniee Hajiyaenne. Tan Kan b 
3 T0M cjiyaae hctohhhk hohh- 
ayioniero Hajiyaenna aaxo- 
JIHTCH B caMOH o6oJIOHKe, TO 

fV=l. C 3THM aHaaeHHeM 
K09$$H]i;HeHTa ahjiioiihh Oujia 
BHOBB BHHHCJieHa TGMiiepaTypa 

o6ojioqKH. PeayjiBTaxH npH- 

Be^GHH B cxojiSiie 4 xaSji. 4. 

BHme 6 hjio uoKaaaHo, uxo cxeneuB HOHusauzH b oSonowe C Tau ueMHoro 
BHine, HCM y auesAH aCyg. IIoaxoMy mh upzMeM, uxo 7’ = 7000°. 

PaaMepH oCojiohkh. fljia onpeAejieHza pasMepoB o6ojioukh 
MH HcnojiBayeM saKOH coxpaHeHZH yrjioBoro MOMenxa; 

V • r = const, ^21) 

y — jiHHeHHan cKopocxB BpaiueanH na paccxoanuH r ox ocz Bpa^^eHHfl. 
npeAejiflfl cKopocxB BpameuzH no jihhham pasAzuHHx aneMeaxoB, mh mo- 
HteM HazxH paAzye s^^bkxhbhhx ypoBHez ^opMnpoBaHHH axzx ahhhh bh- 

paaceHHHH b eAZHUAax paAzyea asesAH [16]. B Ta6ji. 5 ahkh peayjiBxaxBi 
onpeAOjieHHH. 
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TaKHM o6pa30M, b oSonoqKe cymecTByex cTpaTH(|tHKa^HH nanyHeaHH. 
6jiii}Ke K noBepxHOCTH SBesAiii pacnonowena «H 3 JiyaaK)maH» aacTb o6oaoaKH, 

Ha« HeH - «norjiomaiomafl». Taaoe pacnonowenae roBopHT o6 yMeHbraeHHH 
TeMnepaxypH napywy. TonmHHa oSojiohkh, no-BHAHMOMy , paBHa AByw pa* 
AHycaM asesAbi. 

Ha ocHOBaHHH npoBeAOHHoro HByaeaHH mh nonyanjiH cneAyiomaB abb. | 
Hbie 0 $H 3 HHecKHX ycnoBHflx B o6QAO>iKe Z, Tau: ^ 

1 . Ig /r = 15.8, Ig NoiH =18.10. : 

2. lg/j, = 11.9. 

3. SK = 4.10“r = 2 . 10 ~» aw®. 

4. HoHH3aAHOHHaH xeMnepaxypa T = 7000°. 

5. Vtur=5 KM/ceK, Ig 0 = — 2.5. ; 

6. OnxHHecKafl xojima b 6ajii>MepOBCK0x jihhhhx. 

X (Ha) = 5 • 103; T- = 6 • 10*; i 

x(/r^)=:2- 10*; T (/fas) = 0.9; | 

onxHAecKaa xoniAa 3a npeAeaoM cepHH BaabMepa: 

X (B) = 0.1 , 

H 3 a npeABAOM cepHH JlaHMana: x (L) = 10. 

7. B niejioM cneKxp o6ojioaKH C Tau noxoat ua cneKxp 3Be3AM a Cyg. 

AHOMaJIHH B HHTBHCHBHOCTH JIHHHH o6Hapy}KeHO HB ShAO. 

8. OSBiapywena cxpaiTH^HKaAHH HSAyuenuH. JIhhhh HanyueHaa Fell, 

H H AHHHH noraomeHHa Mgll 4481 A BoanaKaioT b caMUX rny6oKHX aaciax 
060AOHKH. JIhhhh Sill XX 4128— 4130 A BoaHHKarox hba hhmh. B caMbix Baem- 
HHX aacxax o6oAoaKH BoaHHKaioT ahhhh noraomeHHH Call, Fell h boao- 
poAa. 

9. Tojima 060JIOHKH B aKBaxopHaJiBHOH njiocKocxH npHMepHO paBHa 

flByM paAHycaM SBesAW. 

10, Koa^^HAHGHx ahjiioiJ.hh b o6oaoHKe paBOH 1^=0.! 0.02. 

B aaKJiiOHGHHe BHpaHcaK) 6jiaroAapHOcxb Ha.-Kopp. AH CCXiP npo^eccopy 
9 P. Mycxejiio aa AeHHtie coBexH npn BwnojiHeHHH naoxonmeH pa6oxH. 
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aka M H fl H A y K C G C P 

H3BECTHH KPUMOKOH ACTPO«>H81I^BOKOft 0 B C E P B A T 0 i> HH 

Tom XVII, 1957 r. 


HCCJlEAOBAflllS XORKOa CTPyKiyPW SiMHCCHB 
AKTHBHHX 0BPA30BAIiil8 B HECTAl^BOHAPHUX aPCU^BCGOB 

HA COJIHI^E 

A. CeaepnhiU 

BucoKa^ paspemaioa^afl cHJia (400 000 — 600 000) h AHcnepcHH (or 4 ao 8 mm Ha 1 A) 
cneKxporpa^a Hamero Bamennoro coHHeHHorp TenecKona nodBOHHHa BnepBue b 1954 r. 
oOnapyHCHTB oco6y», TOHKyK) cipyKiypy b 8mhcchohhom cneKxpe aicxHBHHx o6pa3(»aHHH 
Ha CojiHHe (bchm^h, $aKejiu, npoxyOepanim). HenpepuBHaH h JiBHeHnan 8 mhcchh 
8XHX oOpaaoBaHHH cocpeAoxoHena b MajientKHX KopoxKOHCHBymnx HApax, pasMepa, cpas- 
HHMoro B pHAe cjiynaeB c Kpy«KOM pacceaHHH HHcxpyMenxa (0".4). HaH6oHee yAHBHxei&Ho 
B03HHKH0BeHHe OHeHB XOHKHX HHXeH HenpepMBHOH 8MHCCHH H XOHKHX 6jieCTHIAHX KpUJlBOB 
(«ycoB») c KpaeB HeBOSMyiAeHHUx tomhux ^paynro^pOBUx jihhhh (cm. npHMepu Ha 
$Hr. 1 , 

KoHxpacx HenpepMBHOH 3mhcchh Boapacxaex b ^HonexoByio nacxb cneKxpa (peaynbxaxM 
cneKxpo^oxoMexpHHecKHx HSMepeHHH HHxencHBHOcxH CM. Ha $Hr. 9). UccaeAOBaHHe abh- 
xpanbHHX ocxaxoHHMx HHxeHCHBHOcxen h npo^Hnen jihhhh b hhxhx nenpepuBHofi 8 mhcchh 
j noKasajio, hto axa aMHccHH MOHcex BosHHKaxL b onxHnecKH x o h k o m cnoe (x. e, ^opstyna 
I (3» 10) OKa3MBaexcH cnpaBeAJiHBOH, cm. xa6ji. 2 h $Hr. 6, 7). Kan noKasMBaex pacOMo- 
! xpeHHe CABHroB $payHro$epoBMx jihhhh, HApa HenpepMBHOH bmhcchh HHorAa noAHHMaioxcH 
KBepxy H3 6ojiee rjiyOoKHx cjioeB axMOc^epH Cojihab co CKopocxHMH ao 3 KM/ceK. OneprHfl 
BOSHHKaio^afl B 8XHX HApax, eABa jih MOHcex 6hxb xenjiOBoro npoHcxowAeHHH; ona cpas- 
HHMa c XOH, KOTopaa oOpasyexcfl b rjiyOoKHX cjiohx Gojihab OjiaroAapn xepMOHAepHHM peaK- 
AHHM. CpeAHHH HaOjIipAaeMaH KpHBafl HHXeHCHBHOCXH HenpepMBHOt 8MHCCHH, BepOHXHO, 
MOHsex 6mxb oO-bHCHena HajiyaeHHeM pejiaxHBHCxcKHx SJieKxpoHOB c aneprexHaecKHM cneK- 
xpoM c?7V(£')a HE (cm. $Hr. 10). IIpeABapHTejiBHue peayjibxaxM naOmoAeHHH nojiapHaaAHH 

3 TOH 3 MHCCHH CBHAeTeJIBCTByiOT B nOJIBSy XBKOrO npeAHOJIOHCeHHH. 

Bmjio HccjieAOBaHO 25 npo^HJien jihhhh b ycax. 3 xh ycH HHorAa npocxnpaiOTCH Ha 
10 — 15 A ox A^Hxpa xaKHX jihhhh, kbk H,, h H h K h noHBJiHioxcH HaiAe Bcero na ^ho 
cnaGoH HenpepMBHOH bmhcchh. Ha^eno, hto cnnee Kpujio ycoB b OoJibniHHCxBe cji3rHaeB 
apae h npoxaHcenHee KpacHoro, axo CBHAexeJibcxsyex o npoAecce HcxeaeHHa axoMOB h 3 aAep 
8MHCCHH (cm. ^HX. 15—26). AcHMMexpHH HbOhXOHHOH 8MHCCHH B yCBX yKaBMBaeX Ha CKO- 
pocxH HcxeaeHHH ox 100 ao 1000 km/cbk. 3xa acHMMexpHa ne saBHCHx ox nonoxceHHH na 
AHCKe. 3x0 yKasMBaex na xo, hxo npoAecc ncxeaenna hbcxha npeAcxaBJiaex CKopee, npe- 
HMyiAecxBeHHO b AByx npoxHBonoaowHMx nanpaBJieHHax, OHcxpoe pacmnpeHHe, hjih 
B spMB nepBOHanajiBHo mbjioh mbcch, ho ne hhcto paAHaabHoe Hcxeaenne. OAna h xa ace 
npaKXHHecKH nmpHHa BOAopoAHon h MeiajuinaecKOH 3 mhcchh, a xanace paA Apyrnx coo6- 
paaceHHH yKasMBaiox, hio ho IIIxapK-a^^Kx, a cKopee Bcero MaKpocKonnaecKHe ABHaceana, 

I noAo6HMe xypOyjieaxHocxH, oxBeicxBeHHM b OoabiiiHHcxBe cayaaeB 3a pacmnpeHHe 3 mhc- 
CHH B ycax. IIpeACxaBaeH paA apryMenxoB b nonhsy HaaHHHH npoAeccoB, anajiorHHHMx 
BspMBBM B MaxHHXHMx Honax, conpOBoacABioiAHMca noaBHeHHeM yAapHOH bojihm. 

BoBMOaCHO, HTO B OCHOBe OHHCaHHMX HBaeHHH MOXyX Jieacaxb HOKOXOpMe HAepHMe 
npoAoccM HHH dJEeKTpOMarHHXHaa HeycxoHHHBOcxb HJiaBMM B axMoc^epe Gojihab* HbOjikh 

9 H3b. KpMMCK. oCcepsax., tom XVII i29 
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naeMoe yflHBHTeniHoe yBejraieHHe AenpeccHH Me»fly jihhhhmh U 6561.105, “ 

ype^iHHeHHe KOHxpacxa caMOH abhhb,X^6561.105 b 7 yoax B03«e m H. 

o6 yCHAeHHH JIHHHH D, B aXHX 06pa30BaHHflX H o bosmohchocxh HeKOIOpHX flflepHHX npo- 

i;eccoB. 

INVESTIGATION OF THE FINE STRUCTURE OF THE EMISSION IN ACTIVE 
REGIONS ON THE SUN, by^. B. Severny. -The high resolving power (400000- 
600000) and dispersion (4-8 mm per 1 A) of our solar tower spectrograph made possible the 
discovery in 1954 of a peculiar fine structure in the emission spectra of active regions ( 
JeHaccX The continuous and line emission of these formations is concen 

trated in small shortliving grains. The size of these grains is sometimes 
circle of scattering of the instrument (0'.'4). The most striking feature of P^“ 
is the appearance of very thin threads of continuous emission and thin brilliant wings 
(w. »,U Lm mouslaohM.) at Ilia sldaa ol dark undiaWbed Fraunhofet lines (exam- 

ne^nt Jt‘;;‘cttinuou, amission inomsas to the «■>■<■* 

of spectrophotometric measurements of intensities are given on fig. 9). The investigation 
of the ceXl residual intensities and the line profiles in these threads of -ntinu-^ 
Sion showed that this emission can originate in an optically thS 

holds true, see tables 2,3 and fig. 6, 7)- Tbe shifts of Fraunhofer lines (fig^8)^^^^^ 
the tsrains of continuous emission are sometimes lifted up, out of deep layere 
tfes UP “ 3 km/sec The energy liberated in these grains can hardly be of thermal origin 
Ti Ibst Hbaratad la Iba d„p Intarior of th. Saa by 

roactioas. Tbo meaa obmrv.d iatoasity cam ol coatlaaoas cmissioa cmi ^ 

explained by relativistic electrons with differential energy spectrum dmE)ai/E 
(fig. 10). The preliminary results of observations of polarization of this emission a o 

“■ S“E“t!rfll.. ol 25 moacLclm. worn .a.ly.od, Tb.» m«a«.cb» maaotlmca spm.d 
oal to iO-lS^l from tbo ceator ol sacb Unas os H.. H and K and appaar m<«. Ir^aartly on 
™a bacLomd of waalr coatlaaoas amiaaloa. It was loand Ibat in almost all c.sa. lb. 
Sa. “ll^? a moastacba 1. brlgbta, and broads, tb.a tb. rad. m.s may bo coasr^rod 
as an evidence of a process of ejection of atoms out of the grains (fig. 15, 16). The asy 
13 theTmiLLn excess indicates velocities from 100 to 1000 km/sec. This asymmet^ 
doelldep^nd on the position on the disk and indicates that the proce^ of 
particles is similar to a rapid expansion or explosion of a previously small mass predomi 
Lntlv in two opposite directions and not to a process of pure radial ejection. The same : 

width practically of hydrogen and metallic* moustaches and some other arguments 

Thl that Imlpk ItioL. and not the Stark effect, are responsible for broadening [ 
in most of the cases!^Several arguments in favour of processes, similar to explosions in ; 

r"— if.L"p£:bC“rrpr2 • 

S 1 CHEKTPOrPA® BOJIbinOfl PASPEIDAIOmEB I 

cnjibi H flHCHEPCHH I 

HayueHHe cneKTpoB aKXHBHHX o6pa3OBaHH0 na CoJiHpe (BcrainiKH, ^a- 
KenH AjioKKynu) npn noMomH 6ojiBinoro cneKxporpa^a Baraeraoro cojineu- 
Horo’yeubCKona 6mb« H.,a,o b 1954 r., acKope nocue 
BHCxpvMeHxa (onacaHHe cm. b HI). B axoM cneKxporpa$e (c $OKycHHM pac, 
cxoHHHeM 10 m) flo KOH^a 1955 r. ncnoJibSOBanacb «H$$paiuiHOHHafl pemexKa 
c njiontanbio 150x140 mm, uhcjiom AeJieHHH 600 na MnnnHMexp h KOH^eHxpa 1 
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CBexa bo BTopoM nopH^Ke. 3 to jiobbojihjio nojiynaTb cneKipH c j^Hcnep- 
cneH 1 A = 2 MM H c paapemaioinieH chjiohO.OS A (onpeflejiGHHOH no noJiyniH- 
pHHenHCTpyMeHxajiBHoro KOHTypa). IIoBAHee hbm 6 HJia npeAOCTaBjiena Apyraa 
pemeiKa, HaroTOBjieHHaa O. M- PepacHMOBHM b FocyAapcTBeHEOM onxH- 
aecKOM HHcxHxyxe, Bra pemexKa xaKoro Hce paaMepa, c hhcjiom agjighhh 600 na 
MHJijiHMexp, HO 0 KOHAeHxpaAHeH cBexa (ao 45%) b bh.cihhx nopaAKax, Haan- 
Haa c aexBepxoro (AJia KpacHOH aacxH cneKxpa, X ~ 6500 A). Bxa pemexKa 
HoaBoaaaa noayaaxb cneKxpH c AHcnepcneH ox 4 mm = 1 A b [o 6 jiacxH 
AO 5 MM = 1 A B oSjiacxH H H K JIHHHH. IIpaKXHaecKaH paaperaaiomaa cnaa 
cneKxporpa^a c 3xoh pemexKOH oKaaajiacB oaenb 6 jih3KOH k xeopexHaecKOH : 
cneKxporpa$ noaBOJiaa Bnoane yBepeHHO paapemaxB xoHKyip cxpyKxypy 
jihHhh pxyxH X 4358.35 c paaAejieHHeM KOMHOHenx 0.011 A (b mecxoM nopaAKe). 
PaapemeHHe b paSoanx nopaAKax cooxaBJiaao ox 0.017 A (b aexBepxoM? 
Boajie ffa) AO 0.010 A (b coabmom, Boajie 6 ajibMepoBCKoro KOHXHHyyMa), 
axo ^^ootBexcxByex paapeniaioineH chjio ox 360000 ao 600000. IIpH 6 ojii>mHX 
yrjiax noBopoxa peniexKH noHBjiajica He 6 ojiBniOH acxHXMaxHaM: noaojKOHne 
ropHaoHxaaBHOH naocKocxH peaKoro H 3 o 6 paHceHHa iaojih HecKOJibKO oxjih- 
aaexcfl ox noaoHceHna hjiockocxh HaH 6 ojiee peaKoro H3o6pa}KeHHa cneKxpaab- 
Hbix JIHHHH. Sxa acTHFMaxHaecKaa pasHOCXb Boapacxaex c yraoM noBopoxa 
pemexKH h cBaaaHa c 3 $$eKXOM oaenb He 6 ojibinoro cncxeMaxHaecKoro xoAa 
omH 6 KH B HapeaKe AejieHHH ox OAHoro Kpaa pemexKH k ApyroMy. KpoMe xoro, 
npn 6 ojibmHX noBopoxax 3$$eKXHBHaa noBcpxHOcxb pemexKH yMenbmaexca, 
axo BBAOT K HOKOXOpOMy CHHJKGHHH) paspemaiOmeH CHJIH H CBeXOCHJIH CneKXpO- 
rpa$a. IIpHBeAeHHHe BHme anaaeHHH paapemaiomeH cnabi cooxBexcxByiox 
onxHMajibHLiM ycjiOBHHM pa 6 oxH, KOFAa KpacHaa aacxb cneKxpa HCCJieAyexca 
B aexBepxoM, a ^HoaexoBaa — bcoabmom nopaAKax; hm cooxsexcxByex yron 
noBopoxa pemexKH okojio 45®. B 3xhx ycJiOBHax acxnrMaxnaM 6 bui necKOJibKo 
Sojibnie HopMajibHOH rjiy 6 HHH $ 0 Kyca cneKxporpa^a (3 mm), h ajih nojiyaenna 
peaKHX rpaHHu; cneKxpa o 6 pa 30 BaHHH na ahcko Cojihab cjieAOBajio $oxorpa- 
^npoBaxb cneKxp b carnxxajibHOHnjiocKOcxH, x. e. corjiamaxbca Ha HeSojibmyio 
(ne 6 oJiee 10%) noxepio paapemaioiACH chjih. PoyjianAa cocxaBJiajiH 

Menee 0.1%, a oSruee pacceanHe ne npoBOCxoAHJio HecKOJibKnx npoAeaxoB 
ox 6 ojibnieH aacxH pemexKn; na pemexKe HMOJiacb cpaBHHxejibHo yanaa aoHa, 
Koxopaa Aasajia o 6 miHH pacceannHH cbgx okojio 10%. Sxa aona aanpHsaJiacb 
B xex cjiyaaax, kofab nymno 611 IJ 10 cbocxh ao MHHHMyMa BJinanne paccean- 
Horo CBexa. ^l^Jia ycxpanenna HaaoHcenna cneKxpoB paajjnaHHX nopaAKOB 
HcnojibaoBajiHCb ^HJibxpH nepeA n^ejibio cneKxporpa$a, IIponycKHaa cno- 
co 6 HOcxb ^HabxpoB 6 biJia npeABapnxejibHo HCCJieAOBana h 6hjih BH 6 paHbi 
! xaKHe, KOxopHe nponycKajiH ne 6 ojiee 1% CBexa cxopoHHHX nopaAKOB. 
BucoKaa KOHn;eHxpan;Ha csexa b yKaaannHx nopaAKax (ao 47%) noaBOjiajia 
nojiyaaxb cneKxpH npa naJinaHH xaKHx ^HJibxpoB nepeA mejibio h ninpHHe 
mejiH — ' 1—2 HopMaJibHHx, c 3Kcno3HAHeH ox 1 AO 3 ceK., AJia H3o6paHteHHA 
CojiHAa AaaMexpoM 220 mm. J^jia naoSpaa^eHna Cojihab AaaMexpoM 350 mm 
BpeMa 3 Kcno 3 HAHH yBejiHHHBajiocb B 1.5 paaa. 
j IIojiyaeHHe cneKxpoB npH 6 ojibinoH AacnepcHH h paapemaiomeH CHJie 
C xaKHMH cpaBHHXeJIbHO KOpOXKHMH 3KCn03HAHaMH — BeCbMa CyiAeCXBCHHO 

131 9 * 
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R Ba>KHO yMeHbmeHHfl bjirhhhh aaiiuBaHHH, BHSBaHHaro aTMoc^pnac 
BOJiHeHHeM, ocogeHHO B Tex c^yRaHx, Kor^a Hac SHTepecyioT cneKTpu TOHrax 
AerajiBH Ha ARCKe Co;;iHAa. B o6&riHHx ycjiOBRHX Apo»caHHe cocxaBiiHer 
oKOjio i^2" H jiRmb B yTpeHHHe naoH (ao 9 — 10 nacoB no MecTHony npe- 
MeHR) SusaiOT BpeMeHaMH oxjiRRHHe H3o6pa)KesESH, Kor^ A^pcmaBse me 
npeBocxoAHT O'! 5, t. e. A^JiaeTOH cpaBHmiBOi c BennRHHOH KpyHKKa pac- 
CeRHHH. 

HccJieAOBaHHH cneKtpoB aKXRBHux o6jiacTeH Ha Cojihab c TaKmfH hh- | 
coKRMH AHcnepcHefi H paapemaKHAei ciuioh ao chx nop Be npcwoAHJiocB, 

3a HCKjiioReHHeM onuTOB c BaRyyftfHW oieKTporpa^oiii Ha o6o6pBaT<^H 

Man Mac {2]. B Aernee BpeuH, icorAa b HKHCHei rhcth sAaHHH BCTTedraapa- 
xypa HRHce, neftf b BepxHeH RacxH, HsoSpaiic^niH Ran akcrb Gonra^a, xaK h 
cneKxpa (cm. [1]) He RCKaHcaiOTCH noTOKasiH BosAyxa b noiceniteHHflx. IIpiiH- i 
AHHHaHBHO HajiRRRe BaKyynia b noMetAemsH cneKxporpa^ Aohhcho nprao* ^ 
AHXB K yjiyHmeHRK) RanecTBa H3o6paHceHHH cneRxpa. QAHaKO npH i 

xopomeH xenjiOBoil HSOAflAHH n repMexHAHOcxH noMenieHHH cneKxporpa^a, i 

ocyn^ecxBJieHHOH b sAannH BCT, xeHeBaH KapxHHa obthkh cneKxporpa^ t 

He noKaSHBaer HRKaKRx saMexHHx ^nyKxyaAHR h bbitjihaht yAHBHxeABHO 
ycxoiHHBOH, 3a HCKAmeHHeM AHeH, KorAa Hacxynaex BHesanHoe noxonoAa- 
HHe. 

§ 2. TOHKAfl CTPyKTyPA eMHCCHn 
AKTHBHBIX OBPASOBAHHfl 

HoBiie H yARBRxeaBHue oco6eHHocxH 3Mhochr BcnumeK h ^aKejiOB 6po* 
CHJiHCB HaM B FHasa npR nepBLix BnayaJibHHx Ha6jiH)AeHHHx cneKxpa BcnuniKn ’ 

B HanaAe 1954 r. Ha6jiioAafl jihhhk) H®, mh- aaMexHJiH, hto dMHccHOHHoe 
o6pan^eHHe bxoh jihhhh hra BcninnKOH bbA'jihaht b bhao pHAa o A e h b 
xoHKHx 6jiecTHiAHX HHxeH, HepeceKaioiAHx hhhhk) b na- 
npaBJieHHH AHCnepCHH. IIopOH, BBHAy aXMOC^pHOrO BOJIHeHHH, 3TH hhth 
cjiHBajiRCb, xoHKafl cxpyKxypa saMHBajiacb h sbirjiflAejia cjihxho, khk 3to 
o6hhho h Ha6jiioAaexcH c HHCxpyMeHxaMR cpeAnen paapemaioiAeH chjih. i 
IIoaxoMy cneKxporpaMMa axoro HBAeHRH, H3-3a AJiHxejibHOcxH dKcnoBHAHH 
(oKOJio 2 ceK.), noKasajia jiHmb cjia6He naMeKH Ha axy xoHKyio cxpyKxypy. 
niHpHHa HHxen aMHCcnH He npeBocxoAHaa aaMexno KpyncKa pacceHHHH h 
6bMia HeMHoro Menbine 1" (—500 km). 3to nepBoe Ka6niOAOHB[e noKaaano, 
qxo BcnbimKa cocxoHJia r 3 onenb mbjikhx HAep hjih aepen paanepoM He 6oaee , 
500 KM. OqeBHAHO, rto npn homoiah o6HAHoro HHCxpyMeHxa yMepeHHoi 
paapeHiaioiAOH chjih mh He saMexHJiH 6 h 3toh tohkoh cxpyKxypH h 3mhccr- 
OHHoe o6paiAeHHe BHTJiHAejio 6 h b sHAe cnjioniHOH apKOH jichth nonepeK Ha. 
Bojiee xoro, BCKope 6 hjio o6Hapy)KeHO, ato Aance c HamnM HHCxpyMeHxoM 
6oAbmoH paapemaiomeH chjih, ho b ycJiOBHHX saMexBoro axMoc^epnoro 
BOJIHeHHH (ApOHcaHHe 6ojiee 2"), mh Ha6jiK)AaeM odHAHyio, c Ji h x h y k) 
KapxHHy BMHCcHOHHoro o6paiAeHHfl B Mecxax noHBjieHHH aHHeiHon bmhcchr. 

KaK npaBHJio, Ha6jiK)AeHHH xohkoh cxpyKxypH OKaaajiHCB bosmohchhmh 
jiHUib AO 9 — 10 AacoB yxpa no MecxHOMy epeMeHH; HoaAnee axMO<^epHoe j 
BOAHeHHe yJKe HCKJIIOAaAO BOaMOHCHOCXb XaKHX Ha6jII0AeHHHy H dMHCCHH 
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BcmameK ■ ^anenoB ratena o6maa&, xopomo HaywHHHii bha. CneaoBa- 
xenBHo, ecn« aunccHa aiax odpaaoBaHHi sa Goniiae mfeer TOHRyio crpyK- 
Typy, KOTopyio ncTpyiteBT ne onocoSem paapemarb, a aTifoc^pooe BooHe- 
HHB pasHBiBaer, to, Hsyaaa cnaonmyio, cHaaaHHyio KapTnay, uu He nojiy- 
TOesi cKOHwco-HrtSyfflB HaHeatHHX flassux o eneKTpax 3 thx 06pa3OBaHHH, 
T. e. O ^aKTHHeCKOfi, ^HSH^KOH HpHpOfle BTOH aMHCCHH. fleficTBHTeHbHO, 
B TaKOM cMasaBBOM cneKTpe o6iihhuh coHHeHHUH cneKTp npmfemaH a ro- 
pasAO (SoHbineB cxeneRH, hcm enesTp cbmoh BcnuniRH hjih ^aRena, h Her 
HHKaKOH yBepeHHOCTH a tom, hxo noflyaenHaH sa ocHosaHHH xaKoro cnsMipa 
HBTepnperaimfl Bepaa, raK KaK BHaamie cneKTpa aoBosifyBieHHoro coasna- 
Horo flHCRa B8 noAAaeTca BenocpeACTBeaaoMy ywry. 3 t» nepsuB aafiaio- 
aeaaa a eooSpaateaaa nogyABaa aac k caMOMy BaBMaTenbaouy asyaeHBio 
CTpyarypH aiaccBa 4>aKeao» b Bcnuamc, HCHoabsya Aaa woi neaa xopo- 
mne aTHoc^^aue ycaoBBB. He loabao aoayaeaBe cnwtTporpaMM, ho nawe 
BHsyaabHHe aaSaioAeaHH tobkob CTpyicrypii — A«ao oaeab TpyABoe, me* 
Syiomae oraBaaoro caoRoasTBBfl Beo6pa»eBBfl h bhcokoh paspemanmefl 
CBaiB. HoaTOMy oco6oe BHHMaHBB 6Kno TaKwe o6paiAeHo aa ycrpaaeraie 
BCjncHx apHaBa, MoryniHx npHrocTB k BosaaKBOBeaBio paaaaaHHi a6eppa- 

AHH B oaTHaecKoa cacreMe TeaecKoaa b caeKTporpa^a b b oco6eHHOCTH cbh- 

BBHHUx c aepeacBMOM oaTHKa. 

Oaaaaaocb, aio b ycaoBaax xopoaiax aaoSpaateaHH SMaccHH, khk a e- 
n p e p H B a a a, xan h oraacia aHaeaHaa, cocpeAOToaeaa b OTAoab- 
HHx a A p a X aaa aepaai, pasMepoM b paAe cayaaeB ae 6oaee KpyjKKa pac- 
WHHaa (KpywoK pacceanaa aacTpyiteaTa 0:'4=300 km). HenpepiraaaH 
aMHCcaa BbirnHAHT b Bane CBeraax a tohkhx Harea BAoab Bcero caearpa, 
koht^ct KOTOPHX BOEpacTaoT B ^aoaeTOByio cxopoay, Aocxaraa 3Aecb aaa- 
^eraa 1.20—1.25 (^aKxaaecKa oa, Bepoaiao, eiqe Ooabnie 6aaroAapa paa- 
MUBaaaio aepaa axMoc^paHW BoaaeHHHM a HHcxpyMeaxaabHMM RpyataoM) 
3MHCCHa B aaaaax BHraaAax aaorAa b bbac rpyana pesKax, csexjiHx 3»rhh, 
aepepeaaromax naaBio; ao ocofieHao yAKBaxeabao BHraaAax noaBaenae 
B aKxaBHHx o6nacxHx oaeab xobkbx, BecbHa apoxaaceaafiix a 6 a e c x a- 
max KpHabOB Boaae aBHaa, Kaa hh ax aaauBaeii «y c o b», apa 
oxcyTCTBHH CHoabKO-HBOyAb BupaateoHoro o^paateaBa b HApax aaBaa. 9xh 
ycH BuraaAax noAo6ao ocxpan 6phtbh — aacxoabKo oaa ysKa a gaecxama 
aa ^ae aenpepBraacH'o cneRxpa. Ho oco6oe BaaMaHae odpaxaa aa ce6H xox 
^KT, axo B 6oabniHHCxBe cayroeB CBHee Kpnao ycoB a p a e a apoxa- 
HC e B a e e Kpacaoro, a BpeMSBam Ha6nioAaeica npaKXHaecKa oabo jiaaib 
CHH** apwio. TaKBe ycH peate BaSaioAaiOTca b norawneaBB, BeatcuiH b bmhc- 
caa. KpMHbB ycoB npocnewHBaiOTCH ao 7—10 A wia BOAopoAHoa aaaaa H. 
a AO 15 AJia Jiaaaa H a K. OAaoBpeHeaao Shbo xaKate o6Hapya(eHO, axo 
B oKpecxHocxHX HKXHBHHx o6pa30BaHail xeMHHe, caabHHe aanaa — xaKae, 
aaK H,, Hp, H a K a ReKoropHe Apyrae, cxaaoBaxca Kpaftae KaoaKo- 
B a T H V a, pHXBHMB. BAaHH ox aKTHBanx o6jiacTeH axa MBoaKOBaxocTb 
Hcae»aex, loxa xoBKaa cxpyKxypa coxpaaaerea a aBHaa BuraaAHx Kaa 4^ 
cocxoamaMH as MHoacecxBa 6oaee ana ueaee cHMJiexpaaHHx aOcopCuHOHHHx 
ycoB ana yanoB, paaAonwHBUx oaeab tohkbiih, Oonee cBexniaiB hbthmh. 

133 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


Hhth HenpepHBHOH bmhcchh h ycH — bcs btb TOHKaa cTpyKxypa j 

HBaeHHe KopoTKOwHBymee, b oco6eHHOcTH HBjieHHe ycoB. Hacio ycM 
aaJiH, noKa BeJiHCB npHTOTOBneHHS k cteMKe cneKxporpaMM aioro abjiphhh. j 

npOHOnJKHTeJIBHOCTb HX cymeCTBOBaHHH, no-BH«HMOMy, MOWHO o^eHHTb I 

MHHyxaMH, caMoe 6onbraee — AecHTKaMH MHHyx. Bonee AJiHTejibHO HBJienHe , 

HenpepHBHOH 3 Mhcchh, xaK Kan ajih nero HHorRa yflaBanocb nonyHHXb Aocxa- . 

tohho noHHHH Ha6op cneKxporpaMik b xeneHHO naca. OftenKa BpeMenn eyme- 
CTBOBaHHH 3XHX o6pa30BaHHH BOCbMa aaxpyAHBHa H3-3a KpaXKOBpeMeHHOCXH 
yCJIOBHH XOpOniHX, CHOKOHHUX H3o6paH{eHHH H MaJIHX paSMepOB o6pa30Ba- 1 

HHH IIpH ycHHeHHH axMoc^epHOxo BonneHHH 3xa xoHKaH cxpyKxypa aaMH*- 
BaexcH, H Ha6ni0HaeicH o6HHHafl Kapxnna KOMnaKXHoro, cnnxHoro o6pame- 
HHH B HHHHHX; HenpepHBHyK) Hte 9MHCCHIO H ycH Ha6nK)Aaxb BOBCe HeB03T I 

MOWHO, 0 ee HpncyxcxBHH mo>kho annib AoraAHBaxbCH no MepnaHHHM apKocxH. j 

Ha $Hr. 1 npHBeAGHO necKOJiBKO npHMepoB cneKiporpaMM tohkoh < 

CTpVKTypH aMHCCHH (H3o6pa>KeHHfl HeraTHBHtie). 

IIo-BHAHMOMy, eAHHCTBeHHoe Ha6aK)AeHHe onncHBaeMHX ABJieHHfl dhjio 
cAenaHO b 1917 r. OjinepMaHOM na o6cepBaxopHH Maynx Bhjicoh. B oneHb 
KpaxKOH aaiiexKe [3] annepMaH yKaaHBaex na KpaxKOBpeMeHHHe noHBJieHBH 

apKOH 3MHCCHH B KpHHbHX BOAOpOAHUX JIHHHH (OH Ha3BaH 3X0 HBHeHHe 
«B 0 A 0 P 0 AH 0 H 6om6oh»). Oh oxMenaex, hxo CHHee KpHJio 3 xoh 3mhcchh npae 
H npoxfl»eHHee KpacHoro, a xaKJKe roBopHx o xpyAHOcxax b naSnioAeHHHX 
3xoro HBneHHH BBHAy HpeaBHHaHHOH cocpeAOxoneHHOCxH ero BManoH o6AaciH 
H necnoKOHCxBHH HBoepaweHHH. npaBAa, opHrHsaabHHe $oxorpa$H0 Bn* 
jiepMana * ne nOKasHBaiox HenpepHBHOH bmhcchh, cBH3aHHOH c ycaMH, b 
OXHOCHXCH XOJIbKO K JIHHHH H., 803^0 KOXOpOH 3aMeXHH CpBBHHXeJlbHO KO- 
pOXKHe (OKOAO 2 k) nepXOHKH 3MHCCHH. OAHaKO, CyAH no OHHCaHHK) B [3J,, 
ajijiepMaH Ha6jii0AaJi, no-BHAHMOMy, HBJieHne ycoB. C xex nop, nacKOJibKO 
MH 3 HaeM, He 6 hjio hh oahoxo Ha6jiK>AeHHH aiHx HBjieHHH. MeaiAy Ten, hx 
M 03KH0 Ha6jiH)AaTb bchkhh pa3 (npH xopomHX H3o6paH{eHHHx), KorAa HMeexcH 
pa 3 BHBaioinaHCH rpynna HHxen cjiojkhoh noJiHpnocxH h $aKejiOB. 

IIpeABapHxejibHHe coo6ineHHH o6 3 xhx HBJieHHHX cAejiaHH b aBrycie 
1955 r. na X CieaAe MewAynapoAnoro acxpoHOMHnecKoro coioaa b fly^nHHe : 
(cHMHOBHyM HO BCHHinKaM) H B [4]. B HacxoHmeH pa6oxe 6oAee noApo6HO najia- ; 
raioxcH AaHHHe Ha6jiH)AeHHH h pesyjibxaxH cneKipocKonHnecKHX h cneKxpoi^o- 
xoMexpHHecKHX HCCJieAOBaHHH. B pHAe cjiyaaeB AeJiaexcH nonHXKa Aaxb noKa 
eme opHeHXHpoBOHHyro $H3HHecKyK) HHxepnpexanHio. OAnaKo ajih BHacne- 
HHH $H3HHeCK0H HpHpOAU 3XHX HOBHX HBJieHHH Heo6xOAHMO KaK HOHOJIHe- 
HHe SKcnepHMeHxaJibHoro MaxepnaJiay xaK h ero xeopexnaecKHH ananHS,— 
Hpo6eji, KoxopHH MH HaAceMca BOcnoJiHHXb b nocneAyioniiHX pa6oxax 

§ 3. nOJIOCKH HEnPEPMBHOfl 3MHCCHlf f 

ripewAe Bcero paccMOxpHM, KaKoe oxHowesHe HMeioi HagjiioAaeMue hamh 
nojiocKH HenpepwBHOH smhcchh k xopomo napepTHOMy HBneHHro (j^anenoB. 

H3 BH3yanbHH36u:H $oxorpa$HaecKHX HaOaiPAPHHH . H3Becx?o, axo. ^aKOJii* 

* Abtop o6a3aB A-py ©• Mojiepy (o6cepBaTopHa MaK Mac); JiioSeaHo npHCJiaBineii^ 

Haia nexOTi i956 r. orneaaTKH opHrHHantHHX cneKTperpaMMBjiaepMaHa. 
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eocTosT Ha OTRejifcHNX, hcSojibiiihx .cbcijiux rpauyji pasMapoM 1^2"; koh- 
TpacT 3THX rpanyn b 6enoM cBeie HecKOJibi(o 6ojibiiie KOHTpacxa o6hhhoh 
rpaHynHHHH (1.3), a npoAOJiHtHTenbHocTb cynteciBOBaHHfl — okojio 2 mhh. 
(corjiacHO B. A. Kpaxy [5]). CornacHO Pa^apacoHy [6], B. A. AM6ap^yMHHy 
H H. A. KosHpeBy (7], KOHxpaci ^aKe.iiOB b csHeM csexe 6ojii.ine, hcm b acen- 
XOM H KpacHOM. B pa6oxax T. B, Kpax h 0. H. MniponojibCKOH [8] o6Ha- 
pyateHO, axo b xoh ninpoKOH jienxe cneKxpa, Koxopaa cooiBexciByex ^aKeat- 
HOMy noaio, ecjaa cyflHxb o Hem no HaH6oaee caaBHOMy aMHccHOHHOMy o6pa- 
meHHK) aHHHH H H K, aHHHH HOHxpaabHux axoMOB ocaaSaera, a hohob — 
ycHacHH. OflHaKo AO CHx nop ne 6uao pa6oi, coAopacan^HX HccaeAOBanHe 
cneKxpoB caMOH nenpepuBHon 3 mhcchh 3xhx o6pa3QBaHHH, ecan xoaBKo 
OHa BBiAeaHoxca KaK-aH6o b cneKxpe CoaHna*. 

Mbi ho. HHean BOSMoatnocxH $oxorpa$HpoBAXB noBopxHOcxB CoaHira b bh- 
AHMBix ayaax OAHonpeMenHO c noayaeHaeM cnoKxpa ee ynacxKa. Ho noaocKH 
HenpepuBHOH 3 mhcchh, o Koxopnix haox peaB, BOSHHKaiox KaK b oSaacxn $a- 
KeaoB ($Hr. 2), xan a HonocpeACXBOHHO y npaa naxen (cm. ^nr, 11^, 123), 
napeAKa HaSmoAaioxca bo BcnHniKax ($Hr. 126 ), noaxa BcerAa — b ycax 
a HBaaioxca kak 6h hx npoAoaateaHeM ($Hr. le, 11 h 12, cm. § 4)' B noae 
$aKeaoB ne BcerAa h ho seaAe bhahbi ;xaKHe hhxh nenpepBiBHOH bmhcchh, 
xoxH TOcao H apKocxB cBoxaHx noaocoK, nepeceKaromnx bccb cnoKxp h bo 3- 
HHKaioiAHx ox oSBiaHOH rpaHyaaaHH, — yBeaHHHBaexca (^aKoaBnaa rpa- 
HyaapHa). HanpaMep, Ha $Hr. 16 bhaha 6onee apKaa noaocKa HonpepBiBHOB 
3MHCCHH, oxanaaioiAaaca ox cbxkh ocxaaBHHx, 6oaee caa6HX (BBime ee), 
CBHaaHHHx c ^AKeaBHOH rpaHynaaneH. ^(aaee, paccMaxpHBaeMBie hhxh 
nenpepBiBHOH smhcchh 6oaBnieH aacxBio ne npoxoAax aepea Mecxo 
HanGoaBmerO' 3MHCCHOHHoro o6paH^6HHa b HApax aHHHH H h K, H^h Apyrnx 
(KpoMe cayaaa BcnBimeK); aanpoxHB, hx nepeceaeHHio c 3 xhmh aHHHHMH 
aacxo cooxBexcxByex caaSoe o6pameHHe b peaxpe aHHHH nan ate xopomo 
BBipaateHHoe aBaeane ycoB (cm. $Hr. 2 a). 9xo ne yicaaBiBaex Ha HenocpeA- 
cxBeHHyH) cBasB HaynaeMOH smhcchh c ^aKeaaMH, npoAoaateHHe KOxopBix 
B xpoM6c$epy Aaex apKyio ^aoKKyaBHyio smhcchh) b HApax aHHHH H h 
K H H«. B Mecxax nepeceaeHHH noaocoK aenpepiuBHOH dM^ccHH c antrirgMiT 
aacio Ha6nioAaexca xaKHce xapaKxepHBiH mra 6 nan . kak 6bi haahom juthhit 
((|)H r . 8), cBHAexeaBcxByioHjHH o cBoeo6pa3HBtx ASHHteHHax, cocpeAoxoaea^ 
PHx B oaeHB MaaoH oSaacxH. 

Hpocioe pacQMOxpeHHe BHAa cneKxpa noapcon ho HonasBiBaex cymecxBeH- 
HBix pxaHHHH px CHBKxpa CpaHAa, 3a HCKaipHeHHeM HeMHPro SpaBHieH HHxeH- 
CHBHOCXH, npHHeM KpHxpacx noaocKH aaMexHO pacxex b $HPaexPByip aacxB. 
Bee aamiH cneKipa Cpa^a npHcyicxByiox h b cneKxpe 3 xhx npaocoK, ^ 
HeaB3A 3anoA03pHXB naanaHH KaKHx-aH6o hobmx aHHHH noraomeHHH naij 
HBayaeHHH. B neKoxopHx cayaanx xopomp aaMeiHO, axo aHHHH cneKxpa 
Coanpa b npeAeaax noaocKH MeHee ray6oKHe, aeM b cpceAHeM HeBOSMyn^eHr 
HOM cneKTpe (cm. caa6Bi6 aHHHH ha ^ht. . 16 h 2h). B Apyrnx cayaafli 


* it puMenaHue ripu KoppeKmype. "B toaBKO hto noasHsineHCfl pa6oTe O. A ' 
HHKOBa H G. C. HypawieBa (BecxHHK Jiry 13, 124, 1956) cncKip Aanenb- 
Horo nojifl HccaeflyeTCH b ooaacTH oi 
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xaKOH 3$$eKT He o6Hapy>KHBaeTCfl ($». 26). EcTecTBeHHo cpaey Hie cwaaTB 
atoT e$$eKT c paanaTOeii rny6HHH aaneraHHa HeiipepiiB«OH , 

3MHCCHH, xoTH BOHpoc o HOBeBOTHH jiHHHi TpeSyex oco6oro paecMoi^HHa / 

(cm. aHHce). I 

IIonocKH HcnpepBiBHOH aMHCCHH Ha6nio«aK)TCH HO Bcesry ^KKy, B aaBH- . 

CHMOCTH OT noJiwKeBHH aKTHBHOH oSaaciH* XOTH jierHe Bcero ee o6«apy>«BTi. 
y KpaH flHCKB, rfle loponio bhahbi $aKeHi.HMe hohh, hjih ace — y Kpa)*caa6MX j 
HflTeH. B xpex cayaaHX, CHHMaa cneKXp ycoB B^xpoMoc^epe, loi DoayHHJiH 1 
B o6nacTH H. noaocKy HenpepMBHdl aMHccHH naA Hpaeii «HCKa. 

HHKaKofi aaBHCHMocxH mHpHHU noHocoK ox nojioaceHHH Ha ABCKe ae 
o6Hapya{HBaexcH (y caMoro KpaH axa hohockh cxont we ysK®, Kan h bCjihsh 
AeHxpa), KaK 6iuio 6h b cayaae, ecnat HenpepHBHaHjaMHccHH BOBHHMaaa 6 u 
b KOMHaKXHHX HApe^i a He B paflHajibHO HanpaBJieHHMx cipyax. yrjiOBMe I 
passfepu xaKHX H^ep KOHe6HloxcH ox €^4 ao 3 — 4". ^oxfl BepxHHil BpeAeji 
cHaBHO saBHCHX ox KaaecxBa HsoSpaweaHit. t 

TpyAHO oAeHHXb HpOAonwHxejiBHOCXb cyaiecXBOBaHHH HeBpepMeacrii I 
BMHCCHH, XaK KBK HaCTO b6AH3H 0AW>B 06 HaCXH BOSBHMaex A|'yl'e>t> mttc - I 
CHH racHCx h BOSHHKaex BHosb npaxtiHaecKH b xofi we oCaacxH. Bo BcmimKax 
3X0 BpcMH HCHHCJiHexcH MHHyxaMH; 6onee npoAoawitxejJl.HK (ao |wh.) 
3HHCCHH, cBHsaHHaH c ycaMH, H BoawwMHoiAaH yKpaH HHxeH; AJiB^aKeHi.- I 
wMx noncH B HCKOxopHX cjiyaafli cbeiHca w cneKxpa oxBaxUBaHa BipeMH l 
Ao aaca, xoxh b axHX cnyaaflx xpyAHO CRasaxbj oxhochxch ah cneKxpiorpaMMH 
K oAHOMy ee HoflBneHHio hjih HOCROJtbHHM, nooHepcAHo B tOH we Mecxe. 

OSpaxHMCfl K cneKipo$oxo«<expH«feMHM AaHHbO* o pacBpeAeflOHHH enep- 
fhh h noBeAeHHH ahhh* b noaocKax.HeHpepMiMioii omhcchh. Ha SoAbnloro 
HHcna (cBHine 50) cneHxporpaltM aroto BBsttemH yAaaocb oxoSpaxb xoAbKo 
8 cepH* cneKxpoB, rAe Rpea hoaocok ewasajiHCb Aoctaxonao peeKHe (HaapH* ^ 
Mep, $Hr. Id H 2), a caniH hojiockh AocrafoHHo yBepCHHO ttpocnewHBaAHcb : 
no BceMy cneKxpy (odBrtHo ox o6jiacxH H h K. ahhhh A® H* HJtt Hhoxah ao 
X 8500). K coWaneHHK), xanoS nojiaufi MaxepHan yAajiocb Hoayttxb rnatwuM 
o6pa30M aah eonee cxantHOHapHBix hohocok b o6jiacxH ^KeAbHtik nonefi 
H y KpaeB cAa6Mt nflteK. ftaa eMiteCH*, CBflaaHBoi c ycaWH h BemitaRaMit, 
HonyHeH MatepBaa xoxH H HenonHwa, ho npHro^sifi J0ft i«i<teetBeH*oPo 
pacci(ffOTpeH«i4. 

OOTOMeTpHTOCKOe HCCJieflOBaHHe npOH3BOAHJW>Cb CJieltyiBllAIHi 06pa3OM. 

T(ah KawAOH noAOcKH HBiWAOfcb ox 4 AO 8 CBeKxperpaflW*, WWpuMWWUHX donee 
HAH MeHee hoAho ctfeRxp b odABcx* SSOO*— 6500 (a HHcB'tia rtp X 8500). : 

Ha RaWA^ cBe*tfporpa*n»B b cooxBexciBywBieM yaiBtcifHe CHBRypa AeABAPcb | 
no 3 f oxoBtexpHBecRHx paapesa b HaopBBTOHHH, irtqpttwrtltt^BpHOlk AHcBep- ‘ 
cHB, B ynacWax, cboOOabmx ex nilBBfi notvB!>BI^BW4, liftob ^xo- 

Beipa AeJiBjiBeb hBcxoabBo BHeo»(»% BBOBtoSMto rtoatoABAO tettfenaxb 
paccxoHBite ueB^Ay ceceAHBtttH ABBiBirt, It c*oj» yaROH, cRoBi^ ii6ait(B«BAa 
Bib cABAaxb ByB6tB*rfeAbBOCfb jWBpefoiblibtpa. PBiritcxpii^ mUitb HB 
MHKpo$oxoMexpax Ma>-2 b M<P-4. Ha 3 npaiiep xaRoa mitpo^oxorpaBmi . 
HeapepbWBOB aiiWJeHH, a na ^ht. 4 — spHiiep paapeaa, e»*AaHBoro Ba M^2 
^no ocH opARROx — AorapH^MH HHxeBbBBHOCXB, no xbptbjbPiBAB MitBBfiad 
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nepneaflHKyaapHOM AHcnepcra). Kaacfloro paapeaa 

OBfwwwuwloci. OTHomeHHe MaKcniaaBHoi HHieHCHSHOCTH B npo^HJie K HHTep- 

HHTeHCHBHOCTZ HeBosifymeHHoro 
Tpa , (cm. ^r. 4). IIocKojibKy KaHt^aH cneKTporpaMHa noKpuBaza 
ynacroK ze 6ozee 150 A, xo 6pazocb cpe«zee azazezze ///„ 3 paa- 

peaOB B Ka»czroiu a ® ^ 



noaocKM HenpepMHOH 
mraaH — HHTeHCHBSOCTb ^^ dvhk - 
p HHxeHCHBBocTb BeBOSMyizeHBoro czeKTpa /q. 

axHX BezHHHz flzz 8 Hflep azzcczz. B zepzoM cToz6pe zpzBeAeza czeKxpazb- 
Haz oSzacTB, b Koxopoz zpozaBOABzzcb zaMepezHH. a b czeflyiozwx zpz- 
BeflezH BezzBHZH ///, (cpeAHze za xpex paapeaoB) azh paazzzzHX zL 
(X zflpa cooTBexcTByex zozepy zzacxzzKz zo ^oxoxeze). B flayx zBHcmJ 
cxpoBzax zpzBeAezz: zezzHzza xapazxepzay^maz aaMHaLz™”- 
rpazbzHx ZHZHH zenpepHBzoz azzcczea (cm. zzzce), z paccxozzze p az- 

TBBBOH oSjiaCTH OT l^BHTpa ;^HCKa. ^ 

np.M«=HBB,e B 1 3aa,eHH, ///. mo»h„ npeac™,„B . ,„e 

1+,^, TAB A///, _ Kozxpaci zaSzioAezBoa BezpepHBzoH aMacczz. Boa- 
ZHKaex ^npoc: zazoe oxzoinezze zMeex axa zafizroAezHaH Bezzzzza 4 / 
H ^azxzHecKoi zeBpepuBzoz azzcczz zApa. 

— Ta6jiHi;a 1 


CneKTpajibHiiia ysacTOK 

<I«Keji JV« 51i 

6-518 

OaKeji 

I> 


1 H 



388—389 



R 

(AX) HJIH BOSJie JIHHHH 






■ si 

s* 

e? 

H 


flflpo 1 

flflpo 2 

Hflpo 3 

Hjtpo 1 

H«po 2 

1 ? 

8500 A 

H, 

1.096 

1.10 

1.10 

1.10 

1.07 

1.10 

— 


1.13 



Di, Da 

1.11 

1.12 

1.09 

1.06 




1.06 

X 5870 

_ 








1.07 

“a 

n\ 

1.22 , 

1.21 

1.22 1 

1.07 

1.08 

1.04 1 
1.07 

1.14 

1.12 

1.12 

1.15 

1.07 

1.086 

1.07 

H B K 

He 

IAS 

1.22 

I.I 85 

1.10 

1.12 

1J08 

1.09 

1.13 

1.14 

' 1.16 
1.16 

1.09 

1.095 

X 3730 

— 

~ 

— 

1.18 

1.10 




X 3650 

— 

— 


1.10 

I.O 85 

1.18 

— 



8 ^, % 

P 

2.8 

— 

3.7 

8.8 

— 

2.5 

0.7 

1.9 


0^8 


0.82 1 

0.77 

0.87 

0.90 
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E03. a™ 

xapaKiepnayar $ a » * ” cnoa*. Ho ecjm ora onmaooK. 

ro^eXa-ara, xo ^aKraaecra, aracoaa =e aaparaapraye^a aeaa- 

’““e— aao, araoHcrarao™ aaayaoara, acrara«oro ra .ramraa 
rpaHHaH $OTOC$epH, 

(3, 1) 


/ (0, 6) = j sec edr^. 


a -oMomeara 

meHHH k„ a T, — onxH’iecKa - —01 naxonBiCH flflpo smhcchh, 

(oaaxaa ox aOBepxaoox. ^a. . =B, acMy, 

HMeiomee onTHHecKyio xoamy A^. HpaMeM, nxo Ben 

KpOMe flApSt BMHCCHH, TA^ ^ 

£ =5 + — . 

T. 0. aoaycxaa, ,xo 

aa (3, 1) a (3, 2) caenyei: ^ 

/.(0) = /..+ ‘f 


(3, 3) 


Xvi 

eeaa apeaejpeaa BOaao».aaa oxraaaea KOB^aaBoax. aoraoo,ea.a B a„pe 

aaaccaa »y“™ “'^^^tTatraraaoclB aeBOBuya.oaaoa $oTO«<.opa. 
CraC. o— 7,a yapo..eaaa. /X = const aayxpa eaoa Ax, 

noiiywM: , 

Oxciofla, B cnyqae Manon onxH>iecKOH TOJima flnpa Ax<l, nony^HM. 
a B cny^ae OonbmoH xonma Ax>l: 

B aayaao A,<l(Ax=..pA. A^-P-e^ 7) 

/ (0, 6) = / +/:pAie-^'^.®®®''sec6 = /,„ + 8/ae .sec, (,) 

r«e S/,— $aKXHHecKafl HHxeHCHBHOCxb HSJiy’ieHHa flApa. B cjiynae me 


AT>li 


a /rv o\ T b — tOi Seo9 

I AO, 


■ (3,8) 
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TaKHM o6pa30M, HSMepeHHH flaior Ban BejiaqaBy; 

( sec 9 se(; 0 jjp^ At < 1 ... (a) 
=1 8/. 


JVs hhhhh 

1 



1 

+0.03 

6 

+ 0.01 

2 

+0.02 

7 

+ 0.02 

3 

+0.03 

8 

+0.07 

4 

+0.01 

9 

+ 0.08 

5 

—0.02 

30 

+ 0.02 

CpeAHee 

+ 0.027 


_ ^ -x,^sec 9 . ^ ^ jjp^ Ax > 1 ... ( 6 ) I ’ 9 ) 

KOTopaa TOJIBKO npii ycjioBHH apoapaHHOCTH Hflpa smbcchh h He6onbmoH 
OBTHHecKOH rjiy6HHe ero saneraHHH (x,^ < 1) 6yAeT npeACTaBjiHTB AaKTH- 
necKyio BBTeacaBHocTi. H3ByHeHHfl aspa 8/,. Ecaa H^po aeapoapavao 
B aacTOTax aeapepHBBoro cneaxpa (Ax>l), aaaeaaaTMH caeaxp noLaa 
OTaHHaacH 6h ot cneaxpa Coaaaa xaa we, aaa, caaweM, caeaxp 6oaee 

ropaaea sneaAH (ycHaenae aanaa BOAopoAa, acaesaoBenae aeaoxopHx 
JiHHHH HeHxpaaBHwx Meiaji- ^ 

JIOB H T. n.), Hero, Boo6me Ta6JIH^a 2 

roBopH, He HaSjiiOAaeTCfl. 

BHflCHeHHH OTHHHHfl 

JiHHeHHaToro cneKxpa H^ep 
HenpepHBHOH bmhcchh OTcneK- 
Tpa $OToc$epH 6HJia npoee- 
Aena ^oTOMeTpuHecKaa pern- 
cxpaAHH cneKipoB nojiocoK 
HenpepwBHOH 3mhcchh h ne- 
BOSMymeHHOH ^OTOC(j[)epH pH- 

AOM c noaocaaMH. Kaa gtiao yaaaaao BUiae, b paae cayaaes aaaaa 
B noaocaax aenpepHBBoa 3mhccbh Meaee raySoaae, aeMa cneaxpe 
coceAHeH$oxoc$epBi,x.e.aHHHH b caeaxpax HAep BHraaAflx xaa, aaa ecaaen 

HH 6HaH caeraa aaaaxH aenpepHEHoa SMaccaea. 9xo yMeabmeHae 
aoHxpacxa aaBaa b noaocaax aenpepuBaoii aMaccaa oxaexaaBO Meanexca 
Aocxaraa aaorAa 5%, ao ajih aeaoiopHx sAep oao npaaxHaecaa oxcyxcxByex’ 
AJih KoaaaecxBeHHOH xapaaxepacxaaa axoro 3$$eaxa Saraa onpeAeaesH aaa 
A^H noaocaa aenpepHBaoa aMHccaa, xaa a a^h coceAaero aeBoaMymeHHoro 
cneaxpa aeaxpaabaHe ocxaxoaaHe aaxeacaBHocxa 12—15 xapaaxepanx 
JiBHaa B aawAOM caeaxpaataoM yaacxae (raapaaoB b 150 A), yaaaaaaoM 
B xa6a. 1. B aaaecxBe apaMepa b xa6a. 2 apaBeAean paaaocxa peaxpaaLanx 
ocxaxoBBHX BaxeacHBaocxea (hapo 3mhcchb Maayc aeBOSMyiAeaHaa (fcoxo* 
c$epa) Aaa HApa cYs 516 b oSaacxa aaBaa Mg X 5870 
^ noAO^BBie cpeAHae pa3HOCTH 6HaH BHaacaeaH abh aawAoro cneaxpaab- 
Boro yaacxaa, npaaeM BHacnaaocb, axo oaa caeraa Boapacxaiox b * a o- 
a e X 0 B y 10 aacxb cneaxpa, x. e. aoaxpacx aanaa b npeAeaax noaocaa 
aenpepHBaoH.aMHCCHH xew Meabme, aea 6oabme aoaxpacx caMoa axoa aMac- 

BB. CpAHae a 0 B c e M y cneaxpy aaaaeHBH 8r, npaBeAeabi b apeAao- 
caeAaea cxpoae xa6a. 1. . » r m upcAuo 

PaccMoxpHM, c ApyroB cxopoHH, B aeM AoaHcea cocxoaxb a**eax aaaaBa- 
bbb aBBBH aenpepbiBBoa aMaccaea, BoaBBaaroipea b aeaoxopoM npoapanaoM 
caoe HBA ypoBHCM oSpaaoBaaHH aaBaa noraomeana. Ecaa A ///o ecM, aaa 
a pAHbnia, aoaxpacx axoa aeapepbiBHoa aMHccaa, xo aerao BBAexb, aro bba 
noaocaoH aenpepbiBHoa aMaccaa aoaxyp aaBaa 6yAex m e a e e r a y 6 o! 
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K . M, .an HeBoaMymMBoi ♦oTOctapoi, npEne. ocTaTomai. 

HOCTH 3Toro KOHTypa yBCJIHHaTCH Ha BCJlHHHHy 

Mjlo (3,10) 


me r.. - OCTaTOHHaH HHTeHCHBHOCTb naH 

OTcrona bhaho, hto rayfinHa anHHH 6yAeT tbm MCHBrne ( r, _ 

6oabine KOHxpacT HenpepHBHoa 3 MHCchh A I II o, t. e. ^TaTOHHHX 

Hioio HaoTb cneKTpa. TaKHM oSpaaoM, H 3 MepeHHH neHTpaabHUX ocTaxoHHH 



a>Hr. 5. CpaBHCHHe KOHiypoB araHH X 5859.6 Fe ® 

HenpepuBHoi smhccot (nyTOrap, Kpyauw) "^^5^ 
cneKipe (cnaoHniaH atoufl, tohkb). Mws 

nepcHH 1 101=0.75 A. 

HHxeHCHBHOCxeH yKasHBaiox Ha BoanojKHOCTb cHHxaxb HenpepHMyio aMHC- 
CHM Haep BOSHHKaiomeH B cpaBHHxeabHO npoapaHHOM caoe Ha He 6 oabmHX 
rav 6 HHax. OffnaKO, nocKoabKy uenxpaabHHe ocxaxoHHiae MxeHCWWOCXH 
onpeAeaawxcfl ne Bnoaae yBepeHHO, mh npeAnpiiHaaH c ueabio npoBepKB 
cnpaBewMBOCXH $opMyaH (3, 10) noApo6Hoe 

xopHX itwiigB B HoaocKe HCHpepuBHOH 3MHCCHH $aKena JVe 516 517 , a 

3 <|^ki aaaHBaHHH aHHHH oxaexaHBO BupaateH. 

Ha to'* 5 npeAcraBffleH xhhh'^huh npaiiep epaBHeHna »yx KOHxypoB 
njiH aHHBH X 5859.6 Fe b HeBoaitymeHHOH $oxoc^pe (io^km) ■ BHyxpa 
noaocKH HenpepHBHOH smhcchh (KpyatKH). flan npoaepK* cooTHomeHHa 
(3 10 ). H 8 hoaoShhx coHocxaBaeHHi 6 buiH HaHAWia aHaneaia paaaocxeH 
\r — oexaxonHoi HHxeHCHBHoexa b cneKxpe HW>a MMyc ivm we raxescHB- 
HeexH B cneKxpe tooc*®P« «»« cooxaexcxByKWMix »Haaa»»H 1-^,, ae- 
BOBMyweHHoro Koaxyp. toHl>eP“. « 

l_rv„. npimepH xaaax saBHCHHocxeii Aaa paaaB-iHMx aa«»i» BirtpaiiHHX 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 





IJl 


llllillllll 


III III Hill 1 1 III 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


B yBacTKai cneKipa Dj, jihhhh HaxpHH, jihhhh Mg X 5870 a jihhhh H. 
npBBefleHH na $Hr. 6. Mh bhahm, hto ^na Bcex jihhhh HaSjuofleHHHe 
aHaneBiu noKaauBaioT npHMojiHHeSHyio aaBHCHHOCTi, 4r ot 1— r 
B COOTBeTCTBHH C ^pMyjIOH (3, 10). * ’* 

fljiH Kawfloro cneKTpajiBHoro ynacTKa 6 hjih .laxeM nocipocHH cvea- 

npeflcxaBHCHHue Ha $Hr. 7. yrnoBHe 
K03$$HBHeHTH HpHMUX Ha $Hr. 7 COXHaCHO (3, 10) AOJDKHH OHpefleJIHTI. 
BejiHHHHy KOHxpacxa (A///„). Ho axa «e BojiHHHHa A///, 0Hpe«e;iL“ 

V «3“epeHHH KOHxpacxa HenpepHBHoro CHOKxpa 

Hflpa 9MHCCHH. Hoaxoiiy mowho cpaBHHXB o6a axH aHanennH A///„ B xa6ji 3 
npHBe«eHO aio cpaBHenne, ko- 

xopoe noKasBiBaex, hxo o6e axH Ta6nHiia s 

HeaaBHCHMo onpejiejieH- 
Hue BejiHHHHii A///„ coBna- 
flaiox. TaKHif oSpaaoM, koh- 
xpaci HenpepHBHOH aiiHccHH, 
onpefleHOHHHH no paajiHHHBiM 
cneKxpaHBHBiM jihhhhm, cob- 
najiaex c HenocpeACXBOHHo h 3 - 
MepeHHHM B cooxBoxcxByionieH 
oejiacxH H Boapacxaex npn nepexofle ox KpacHon k chhoh hbcxh cnoKxpa, 
3x0 ooBHaflOHHe nejiBaa npHanaxi. cjiynaHHBiM hhh npHHHcaxi. nejiHHOM 
BosMowHOMy a$$eKxy yMeHBmeHHH wcHa axoMOB (nanpHMep na-aa ycH- 
JIGHHOH HOHH3a^HH B o6jiaCXHX HenpepHBHOH aMHCCHH). Ha $Hr^ 6 
npHBeAeHa b KanecxBe npHMepa, noKaaHBaiomero AeficiBne axoro 
a$$eKxa nncjia axoMOB, aaBHCHMotxB Ar, ox 1 ,,hhh Fe. X5859 o" 

nocTpoeHHafl c noMomtio ^opMyjni; 


CneHTpajiBHuil 

y^acTOK 

1 

-jr- (no JniBHIlM) 
•*0 

/ 

-7— (no HonpC" 

■*0 

pUBHOMy cncHTpy) 


0.24 

0.22 

Mg, X 5870 

0.18 

0.19 

Di, Da 

0.14 

0.13 




1 + Ty 


, = ^ (1 - (v))j (3,11) 


nalnt ocHHHjiHxopa / = 0.05 h hocxohhhoh aaxyxaHHH 

paBHOH 10 npHHeM ajih TOcna axoMOB N 6hjih b3hxh aHanennH onpeae- 
^eMHe HaSjHoaeHHHMH r, ajih penxpa axon jihhhh ($Hr. 5). Zneo^Bcex 
BXHx aHaneHHH ne bjihaox na xoa aaBHCHMocxH Ar, ox 1 _r, • ajm cLshx 
^hhh 3,0 cjieAyex na (3,11) HenocpeAcxBeHHo. xaK Kan Ar Tax ^ 

^HHeHHaH aaBHCHMocxB.) KoHeHHo’ 
LJbJ ^ npHMOHHXB K HHxepecyiomHM Hac Hecxa- 

^HOHapHHM oepaaoBaHHHM, HO b nepBOM npHgjiHJKeHL aMeKx HHCjia 

730-734, 0 . 1 .pae, , TJZ 

HHH KOHXypOB HHHHH. HaJIHHHe H oxcyxcxBHe a**PKT« cpaBHe- 

c.,3.,. c p.« 
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Cojijipa: OH 6yAeT HMeib mocto, ecjin 3 th a^pa saJieraiOT aaMexHo Bume cpe;i;- 
Hpro ypoBHH oSpaaoBaHHH jihhhh = 0.3— 0.5). B cjiynaie 6oai>meH ray- 

6hhh aaJieraaHfl, mh mohcgm yjKe oacHAaTt HCKaHcenHe KOHxypoB, CBaaaHHoe, 
HanpHMep, c 3$$eKTOM HHCJia aioMOB H $aKejioB laKOH a$$eKT 

OTMeneH b [8], o^HaKo b 3thx paSoxax, BBU^y hobhcokoh paspemaioii^eH 
CHJIH, HCCJieflOBaJICfl HeKOXOpMH CyMMapHHH 3$^eKX HSMCHeHHH 3KBHBaJieHX“ 
HLix iHHpHH B iHHpoKOH nojioce cneKxpa, na KOxopoM no;^o6HHe hojiockh 
H enpepHBHOH omhcchh ho 
o6HapyH«HBaioxcfl *. Ecjih 

6h 3XH nOHOCKH OX HflOp 
3MHCCHH paSMepOM 0.5 — 2" 

H npHcyxcxBOBajiH, lo ohh 
BHOCHJ iH 6 bi oaeHB Majiyio 
;^OJIIO B HCCJieflOBaHHHH B [8] 

3$$eKx. Boaee xoro, b $a- 
Kejiax b6jih3h noaocoK ne- 
npepMBHOH 3MHCCHH KOH- 
XypH JIHHHH 3aMeXHO ox- 
jiHHaioxcfl ox xex Hce b He- 
BosMymeHHHx oSjiacxHx, 

KaK noKaaajiH npeAsapH- 

xejiBHHe H3MepeHHfl 0. H. 

MaxponojiBCKOH. IIoaxoMy 
HeoSxoAHMo noApo6Hoe hc- 
CJieAOBaHHe KOHxypoB jih- 
HHH HOHOB H HeHXpaJIBHLIX 
axoMOB B npe^ejiax HMenao 
CaMHX HOJIOCOK HenpepHB- 
HOH 3MHCCHH, a xaK>Ke no 
coceACXBy c hhmz, b o 6- 
Jiacxflx $aKejii>HOH rpany- 
JiflHHH. 9 xot Bonpoc 6y;^ex 
paccMoxpen b nocjxeflyio- 
niiHx paSoxax; cennac ^jih Hac cyn^ecxBeHHO jinnit noA^epKHyxt noHBneHHe 
B oxfl;eHBHHx cjiynaflx aajiHBaHHH jihhhh nenpepHBHOH dMzccHeH. 

ynaaaHHHe BHme $aKXH CABHroB jihhhh hba noJiocKaMH h noHBJieHHe 
HOJIOCOK HenpepHBHOH 3MHCCHH B XpOMOC$epe H XpOMOC^epHHX BCnHHIKaX 
CBHAexeJiBcxByiox o noA'teMe HAep axoH smhcchh h, cjieAOBaxejitHo, o bo 3 - 
MOHCHocxH oSHapyncHXb hx Ha paannx rjiySnHax b axMoc$epe CojiHAa. 
CABHrH JIHHHH HaA HojiocKaMH BecBMa CBoeo6pa3HH ($Hr. 8). HHorAa ohh 
HM eiox Z-o6pa3HHH BHA, KaK B Cjiyqae 9BepnieA-3$$eKxa; npoxHBonojiOHcno 
HanpaBJieHHHe CABHra b 3xom cjiynae ne 6ojiee 0.05 mm hjih 3 km/cok, co- 
rjiacHo HamHM HSMepenHHM. TaKHe cabhfh xapaKxepHH ajih hojiocok, bob- 


rpaMM o6fl3aH T. B. Kpax, npHcnaBmeH oTneqaTKH opBrnHajitHux cneKipo- 

U3 



Ohx, 7. OcpeAHeHHue HaSjHO^eHHHe saBHCHHOcxH 
Ar^ or 1 — paaanaHHx (yaacxKOB cneKxpa 

(yKasanu ajih KaacAOH npaMOH). 
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HBKaiomHX y KpaH cnaSHX nsTen. OflHaKO b pfl«e cjiynaeB aa- 

MeiHO cMemeHHe aannH b c h h lo lo CTopony. HRep mhicchh b ^Keab- 
hhx nonHX oho o6HapywHBaexcH B6nii8H Reaxpa rhckh h cooxBWOtBy^x 
CKOPOCXH noAi^Ma okoho 2 km/cok (wih 6 caynaeB). A”" 3MH6ciih, cw«»h- 
HOH c YcaMH, BXH cMeiReHHfl saMOXHO €oHbHie H xopomo aaMexHH aawe Ha 
caMOM Kpaio RHCKa (CM. § 4). HwepeHiiH B. JI. Xoihoboh 191 
B o6nacxH k a a b r h e b h x $aoKKyflOB xaiww yKaauBam aa no«Mii 
CO CKOpOCXbK) 1—2 km/cok BOpXHHX CflOOB ^BKOJlbK^ aMHCCHH? O^aKO 
axa 3MHCCHH jiHmb B oxAonbHHX cnyaaHX o6HapywHBaexcH xaM me, rm h 
BOSHHKaeX HOnpepHBHafl aMHCCHH. noMHMo 9XHX 4««xob, o paoHHWH rjiy- 
6 hh o6pa30BaHHH nenpepuBHOH aMHCCHH CBHAOxeabCXByex xaKwe CJiOAyioiaffli 
*aKI. EcHH paCCMaxpHBaXb HOHOCKH 9I0H 8MHCCHH B6nH8H Ta«HX COHSb&UX 

jihhhh, KaK H., H., H h K, xo mohcho saMoxHXb, ixo b oahhx cayaani ohb 
nepecoKaiox axH hhIhh ho ocjia6nHfl npKocxH, a b Apyrax ohh oisaaSnaioxca 

H npOKpamaiOXCH Ha HOKOXOpOM paCCXOHHHH ox pOHXpa. AhH jihhhh M. 8X0 

paccxoaHHO Aocxnraex 0.8 A, hxo yKaanaaox na rjiy6HHy aaJieraHHH H^a 
aMHCCHH > -0.4 (To = 0.4 cooxBOXcxByex cpoAHOH ray6HHe o6pa80BaHHH H. 
Ha paccxoHHHH 0.8 A). ORHaKo axa raySHHa ho Momei 6Hib eymecxBaaHO 
6oabnie 0.4-0.5, xaK khk b npoxHBHOM caynae a6coaiOTHaH HHXOHCBBHoerb 
HoaocoK, nocae ocBo6oH{AeHHfl ee aa noraomoHne b BHraeaewamni caoflx 
($aKxop e-^'>) 6Haa 6 h anaHExeabHO 6oabnie Ha6aK)AaeMoi hha KpaoM ahckb 

(cm. hhjko). 

TaKHM o6pa30M, secbMa BoposxHO, axo nenpepHBHaH aMHCCHH bo3hhk ex 
Ha ray6HHax 0 < To < 0.4-0.5. Ecan HMexb b BHAy noaocKH xaKoH aMHC- 
CHH B oSaacxH $aKeaoB. xo axo aaKaiOHenHe coraacyexcfl c peayabxaxoM BaabR- 
Manepa o HanSoabmeH bhahmocxh ^aiteaoB Ha paccxoHHHH ox aeHxpa 
sec 6 > -2, ecan caaxaxb HxnpoapaaHHMH o6pa80BaHHHMH. 
cxBHxeabHO, h 3 (3,9a) b cooxBexcxBHH c Ha6aiOAeHHflMH caeAyex, axo M 
HMeexMaKCHMyM npHsece = ^>~2. Ecan 6 h $aKeaH BOo6me 6biaH 

OHXHaecKH naoxHUMH, xoxH H 6oaee ropHHHMH oSpaaoBaHHHMH, hbm 
HX oKpyaceHHe, xo mh AoawHH 6uaH 6 h, b npoxHBope-iHH c ^aKxaiiH, ayaine 
Bcero BHAexb hx b peHxpaabHHx aacxHX RHCKa [cm. (3,96)1, ecjiH He npH- 
HHCHBaxb $aKeaaM yAHBHxeabHyio cnooofeocxb BcerRa -«npHcnoca6aHBaTb» 
CBOK) ray6HHy aaaeraHHH, xeMnepaxypy h HpKocxb k apKOCXH neKoxoporo, 
BHoane onpeReacHHoro HHateaewamero caoH ^oxoc^epu, Koxopira eme 
npocMaxpHBaexcfl b nenxpe ahckb h hb <j^e Koxoporo ohh xepHiox cboh 
KOH xpacx (HaBeciHHH $aKX HOiepH KOHxpacxa (|aKeaoB y Reaxpa 


ahckb). 

O XOM, HXO paccMaxpHBaeMBH naMH HenpepHBHafl bmhcchh BoaHimaei 
b oHXHHecKH xoHKOM caoe, CBHRexeabciByex xaKwe noHBaeHHe 
HoaocoK axoH aMHCCHH H a A K p a e M ahckb. CoraacHo H3MepeHHHM, HHxen- 
CHBHOcxb HOnpepuBHOH aMHCCHH AHH xaKHX HoaocoK (HanpHMep - AHH 
naacxHHKH 246, tab ona HBasexcH npoAoaweHHeM ycoB, cm. § 4) ne 6oaee /o 
hhxohchbhocxh Aeaxpa ahckb (b o&wcxh H,). B xo ace BpeMH, ecaH HApa 
aMHCCHH eiuiH 6 h onxHHecKH xoacxHMH, XO HHxeHCHBHocxb HX HenpepHB- 
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flHCKa ^ , ‘'''-V 

feaK, 1) coBnaAeHHe KOHxpacTa, onpeAejieHHoro no' KoktypaM jifinM | 

n; .HeAopppAGXBe^Ho no HPnpepHBHOMy CAeKTpy (xaSji.. 3 ) b, cjiy^ae peSpjfjbpinx 
rn^SHH BajieraHHH Hjjep omhcchh, 2) nnaKHe anaHennH HHTencHBHocTH ne- | 

npeptiBHOH^ 3MHCCHH naA KpaeAi AHcKa h 3) cPoxBeTCTBBe naipAioAeHHbro 



^TexKHBffocxs^Henpepu^^H di^BccHE babp po.ci^KTpy (qp^opwiie 
, ^ ^ /lAep ^ cQC^peTCTBHH c yKaaaHHBiMH o6o3Ha%eHBHMH). JlyHK- 

THp kpi^B^H jpacftpeA^jlBHHH HHTeHCHBHOCTk fts Jl5^eBBfl B ' ^netfCTf^ OOJlBAa (yif6HBIIl6BO 

' ti l 0 mjnmmp m-nsyw tb^i^h to we AJi>T^,3Be3Ai4 (teMnepaTyp^ T ^0 5Q0® ; 

. # -516-r^^8; V -697-698; 0-376^377; X ” ^30-731; O H 6 -3^8-389? ^ ’ • 

(k cSy^Sk- 'fafen^ KOHxpacTa ot t^enTpa k Kpaio c xqaom a^ih onxn- 

' qbBMf ' bJioH — " exH AaHHHe nosBcwiflioT wxo fiaiTe- 

■ pkB’jr^iAAk^^^^ PmhcPhu B(^HKaeT B o n x h ^ e e k h fX-o h- 

k'bi^ Fa3JiH^fj8?6 AHHrin y paannx noJiocoKj eABHrn 

Akiififf- iaA ^ n noHBJienne HenpepHBHOH aMHConn 

nka; JiStctca n B" t poMac$eptfux BcnLimKax cwAexeaiBCTByjox o xom 

Hxo HApa axoH 3 mhcchh noHBJifliOTCfl na p a 3 ji 0 h h w X. r n y SrH'iH a X 
ktfepC^pB'*‘'C6jIHll;a.' '‘r- ■. •■:'.■•■ :\M:. fv-rM} . - 

TTaKHM p6pa30M, mo>kho cnnxaxb, hxo c xoknocxbib'A^) i^HoWxeAH e 
4)aKTHnecKafl 3MkccHfl S7 onpPABJiHexca BejinaHHofi A/,' a nP BeinnaHHOH /q + 
+A/. CneKxpaJiLHoe pacnpeAenenne nenpepHBHOH Bmhcchh A7 (X) npekb^aB- 
jienp Ha 9, cornacno AaHHMM xabji. 1 (A/ bhp^jkpho b eAHHHka'x hh- 

xencHBHpcxikAJifl ijeiixpa AncKa); xaivt jkg ajih bpaBnenHA npHBeAPHo pacnpe- 
Aenenne pnepriiH b cnenxpe CoAHn;a, yMenbrnennoe b 10 paa, n b^ cneKXpe 

* KHTeHCHBHOCTH HApa HBA KpHOM II H Ha AHCKe Id GBASaHIJ, OXeBHAHO, COOTHOHie- 

HHeM : ^ , oxKyAa bhaho, hto HSMepeHHbie aHaxeHHH ////q<^0103; 

^0 ^ , 

1 He coBMeGTHMBi c npeAnoJioweHHGM T>1. 

10 H3B. KpblMCK. oOcepsaT., TOM XVII i45 
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XX 1 

1 

c 

XX 

e ^ 

3800 

0.730 

6600 

0.627 

4000 

0.716 

6000 

0.608 

4500 

0.6T8 

6500 

0.582 

J 5000 

0.650 

7000 

0.668 


3663 w AO^ yMeHbmeHHoe b 100 pas. dw pacnpe^jieHH€ A/ HejiBBH'O&MCOTTb 
BJIHHHHeM $aKTOpa e fleHCTBHTejIbHO, C TOHHOCTbK) AO HteCKOnbKHX 

K 

npOUeHTOB, BeAHHHHa Xv = ^ Xq, tab K03(j^4^f^HeHT nor;iOB^eHHH OTpH- 

*0 

AaTeAbHbIMH HOHaMH BOAOpOA^i a ^0 GpeAHHH K03$$HmleHT norAOmefiBH. 

flonycTHM Mme, hto rAy6HHa aajieraHHH HAop 9 Mhcchh 0.5 (b 6ojib- 

lUHHCTBe cAynacB OHa MCHbine 3 toh BejiHHHHH), TorAa 4>aKTop AacTCH 

cjieAyiomeH xaSjiHAeH (noACHHiaHa no AanEBiM 110]) (xaGji. 4). 

Mbi bhahm, mxo ^aKxop Moncex oS'bHCHHXb He6oJibraoe BoapacxaHHe A/ 
HUKaK He 6oaee, hgm b 1.3 paaa, npH nepexoA© ox X = 6500 A k X ^ 3800 A, 

TorAa KaK HaMepenna noKasHBaioT Boapa- 
cxaHHe A/ B 3 tom yaacxKe ne Meaee, aeM 
B 2 pa3a. rioaxoMy ynex ocAa6AeHHfl ne 
BJiHaer cyH^eGT^leHHO na cneKTpanbHoe 
pacnpeAeneHHe HeHpepHBHOH afMHCCHH; 

^aKTHaecKaa aMHecHH S/ caMoe Sontjaiee 
B 1.5—2 paaa 6ojibnie H3MepeKHBix ana- 
aeHHH A/ 9). 

PacnpeAeaeHHe HanyaaeMOH i^npe- 
pUBHOB 3MHCCHH, KaK CJieAyeX H3 9, 
cyiinecxBeHHo oxjiHHaexca ox pacnpeAOJ^OHKH [b cneKxpe ConHAa; oho 
5AiiaKO K pacnpeAeneHHK) b cneKxpe ropHMHX sbosa AO^ xoxa iiaKcitMyM 
ee no*-BtiABHoMy 6 ah3ok k oSnacxH XX 3900—3900, khk h b HBcxaDtBOHap«Hx 
aiieaAax xMna T Tau. (SaitexiiM, hto HaniH HpeABapHxenbffiiie AasBue jiflH 
cneKxpa BcnbinieK noKasMsaiox noAo6H06 >Ke pacnpeAGJieHae.) OAHaKO, 
BBHAy xpyAHocxH nojiyaeHHfl cneKxpa b AaneKOH yabXpa$iioJieTOBOH bbcth, 
o jiOKaaH3auHH MaKCHMyMa mokho cyAHXb iioKa hxo c ocxopo»HocTbio. 

npHBOAeHHue Ha ^nr. 9 cneKxpanbHHe pacnpeAejieHBH yKasHBaiox HpesKAe 

Bcero, Hxo BoaHHKHoaeHHe HenpepuBHOH 3mhcchh ne MOHcex Guxb ceasaHo 
c xennoBUM HSJiyHeHHeM. Ecjib 6m 3to 6ujio xenjiOBoe HSjiyHeHHe, hotok 
Koxoporo H ^0.2b Hq, xo cooxBexcxByiomaa paBHOBeeHaa xeMHepaxypa 
Gmab 6h HopaAKa 4000° {H oc T^) h pacnpeAeneHHe aHepran paAHKaabHo ; 
oxAHHaiiocb 6 m ox npHBeAOHHoro na ^nr. 9. 

J^^anee, nanin (j^oxoMexpuaecKHe m MHKpoMexpHaecKHe H3MepeBHH niHpHH 

HOAocoK 3MHCCHH ABK)x 3HaHeHHH OX 0.2 AO 0.6 MM (npH AKaMexpo HSoGpaJKG- ^ 
HHH CoAHAa 220 mm), axo cooxsexcxByex yraoBMM paaMepaM ox 1" ao 5". 
OAHaKo, ecAH orpaHHHHXbca xoabko CAyaaaMH xoponiHx HSoGpaHteHHH, xo ^ 
BHCOXH noAOCOK B (|)aKeAbHbIX nOAHX H OKOAO nHXeH OKa3MBaiOTCa 0.1 ; 

0.2 MM HAH 0'8— ir6, X. e. |6AH3KHe l^K pasMepaM frpanyA. ,HAa hoaocok, 
CBaaaHHbix^ c ycaMH, niHpHHH MeHbme '--0/5 — I'/O. Thkhm oGpaaoM, mm 

HMeeM AOAO c KpaxKOBpeMeHHHM BHAOAeHHeM HenpepHBHoro HepaBHOBecHoro 
HSAyaeHHH b oGabcxh paaMepoM 500 — 700 km hah MeHbme. OaesHAHO, axo 
OHO He Momex BOSHHKHyxb 3a caex KaKoro-AnGo nepepacnpeAOAeHna xenna 
B coAHeaHOH axMoc^epe. J^eacxBHxeAbHo, A^HHaa aMHccna BHAOAaexca, KaK 
MM BHACAH, B OnXHaeCKH XOHKOM cAoe pa3MepoM — 5 • 10^ CM 

U6 
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f' 
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B KOJiHTOCTBe 8/— 1 .7 * 0.2 ATq 8pr/cM^» ceK, FAe jfir0=6 * lO^^ 
eAHHBAy oSieMa H^pa 3 mhcchh ocBo^B^Aaerca aaeprwi 

apr/GM* - ceK. C Apyroi CTopoHN, luioTHocTb ifonHoi pasfiOBeeaoi, 
TenjioBoE dHBpFHfl B ^TOc^^Bpe HB So^ffee 500 apr/cM^. TaKiiM o^paac^, 3 «- 
naea aisBprHR XBaTHJio 6 h caMoe 6ojikBiee Ha HecHOJiBKo ceKfyBA Hflfi 
HOAAepHcaHHH Ha6jiie>AaeMoro HGnycKaHHH b HApax dkfHccHH« Ebar AasBfe 
Bpeiwf HCHaHH HAap aMTCeHH HopiiAKa 100 ceK., to HOTpefloTOJicirfe h f00^p^ 
6oAee a^^^eKTKBHHH MexaHHSM, HeHtejiH iiepepacnpaAajiaHiie toba^ 
c^^pBi, AJifl HOAAapJKaHHH HenpepuBHoa aufTHccHH 3 thx o6pa30B^ffliril. 3 to 
oCcTOHTeAKCTBO aHaAOFHHHO y> 

TOMy, Ha KOTopoe yKaaaa /fx^j 
B. A. AM5apAyMHH [11] np® 
paccMorpeHHH HeHpepuBHot 
3MHCCIIH HecTauHOHapaux 
3Be3A THna T Tau, RW Aur h 
Ap. BeAHHHHa 400 ajwr/cM® • eeK 

ecTb, B cym^CTH, HeKpxo- 
pan AOAH HecxaAiroHapHofi 
oxAaaH (na eAHHimy o6i>eMa) 

HeKoxoporo Hcxo^HHKa 3Brep- 
FHH, H HHXepeCHO, HXO OHa 
cpaBHHMa c OTAaneH jiJin BHy- 
xpeHHHx cAoeB CoAHAa, FAe 
BBiAejieHHe SHeprHH noAAep- 
HmBaexcH cxaipsoHapHBiM oS- 
pasoM 3a CHex xepMOHAepHHx 
peaKAHH: 

Hb B 03M0H<Hbix MexaHHSMOB oGpaaoBHHHfl 3Toft 3MHCCHH cjiBAycT Gpaay 
>Ke HCKAIOHHXB peKOMdnHaAHH BOAOpOAa B OHTHTOCKH TOHK01& 

KaK, coFAacHo pacnexaM 3, P. MycxeAH [1'21, HHxeirciiBaocT^ f 31^ cAy^ae 
Aoahchh 6tj BoapacxaxB b KpacHyio hhctb cneKTpa. Ona w mjtm&t 0<rrB, ow- 
hharO) cBHsaHa c npoAeccoM pacceaHHH na cbo6qahux oeico- 

TOpMX, HanpHMep — aABKXpOHHBlX KOHAeHCaAHH, XaK mn ltp« 

Aecce HHXeHCHBHOCTI. 3MHCCHH HG H3MeHHAaCb 6 m BAOAE GBeKX^ Ifos- 
MOHCHO, HXO 3Ta 3MHCCHfl CBfl3aHa C peAHXMBHCTCKHMBT BAeRTpOHraJiH. If B 10 

iipeACTaBAGHo cpeAHee (ajih Bcex CAynaeB $Hr* 9)' cneKxpaABHoG pacnpeA®* 
AGHHe HenpepiiIBHOH 3MHCCHH B BAHHHAaX HHXeHCHBHOCXH ItpH X = 600# A 
(tohkh). Oho xopomo coFAacyexcH c xeopeTHBecKmr pacnpeAeAemieM BfHxeH- 

CHBHOCTH H3AyBeHHH peAflTHBHCTCKHX aAGKTpOHOB C BHepreTHHBCKlftff GHBK- 
xpoM dN (E) oc l/£, (y = 1). OAHaKo cooxBGTCTBHe o6iAero xoAa b paccMaxpH- 
BBGMOM ynaCXKG CHGKXpa GIRG HHBGFO HG A0Ka3MBaGT, TBK KaK aHaABlBW^ 
CKBfl SaBKCHMOCTL dN (E) OC E“‘^ no3BOAHGX HOA^OpOM y npGACXaBHTX* 

* KpoMe Toro, ^onycTHB TaKoii ^po^ecc, mm noAynHJiH 6u HenoMepHO 6oAbuiHe 
aaeKTpoHHwe KOH^eHTpa^HH =^1018 cm““ 3. (3 mhcchh na eAHHHay oeiieMa —102, a HHTeH- 
CHBHOCTB H3AyHeHHfl HJ^pa — n03TOMy npH K03$^HAHeHTe nOrAOmfeHHff A:^10^2e>i^ 
noAyHHM «<, = 10^8)^ 

U 7 10* 



(S>nr, 10. CpeAHee aa^JiiaAaeitae paeBpaaeaiema 

HHTeHCEBHOCTH B BApaX BenpepUBtfod dMHGCaa 
(td^h); ifjHKtHp ^ pa€i^AgA»HHe 
HSAy^ma peAHTRBHcxeKHX dAjemiOBOBrC aie«rMH- 
HecKHM cneKTpoM dN (E) a ilE • Xo« 50W A.. 
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/ 

|)a3jpoo6pa3Hijie.;iaBHGHMocra. PemaiQmHM aobo;i,om b ,no^fc3y, .x-^Koro | 
:M0rjiH 6 m 6 hij:h HSMepeHHfl n p, Ji. fl p 3^ ,3 a h .^nenp^pi^BT \ 

Oxja H3MepeHiifl Hanaxiii; pnBKxp, aA^p^ 3 mhccbb[ CHHMaaiQa I 

npjiflpQHAityp noMpiaeHHyiQ neppA j^o;?ppJiaGTHHKOH Qo^^CQajpyio i 

J13 c bsah^ho npppeij;^HKy;:j^pjE]™H^ j^^^pap^ \ 

npe^Bap^xeABH . peayabTaxH H3MepeH^H noKa^^^ j 

PXAH^iae b cxeaeaH npaapHafaiia^B jj peAe^l^^ ,aoiii^)CKH I 

QX (^Ocesaai’Q c^gKxpa ^xpciliepw- Ojj^s^ 

, wa jXoxa B03|«p}«Hpcx^^ HajiyneHaa pe^ax^^p^cTCj^^ax aaeaxpo; 

HOB B aahhom cjiynae HCKHiOHaxb Hejibsa, BoaanK^ipx. pa^Hb dpAJwa^P . TpyAr 
HocxH npH aonHXKax o6i>flCHHXb hx hhjkokahio b axMoc^ppe Cojiapa H3-3a 

(VpaBBHXOJXbHO BHOOKOH ee naOTHOGTH-H Bp3Mo;|^<HpCXH SaTyXaHHH 

9XHX qacxHa B peayAbxaxe paajiHHHHx noxepb (AaAi>jseainep,p6cj;H^^^e, ^xax 
BOnpOCOB CM; B KOHpe CXaXbH). ^ a f . Jf5,r > 

§ 4. OCOBAfl 3MH€a0tfl B KPHJlfcflX (<<yCH)>) ^ 

' '■- : '-■- ■ ■ . , ■ ; !.'■;■.» ■ . . <:* i f i 

flaJieHHewi «y«OB» mh HasHsaeM KpaTKOBpejjeHHoe noHjBJieHne npoTHH^eH- | 
HtnCii bmnb ysKHX (no bhcoto cneKxpa) aMHCcnoijHWX, (h^,. ^6(5op6flHoj|^x) | 
KpunbeB Boane nnHHH cojinennoro cneKTpa npn oTcy^OTp^H cK^n|.^o-:ra6yflB | 

6yi^ecYB&Hfl5fo“B03Mym^HHH B HHpe~3raHHH. j I j. % i 

, -Ea. 3 MepH o 6 jiacTeH, rfle BoannKaroT ycH, HHorfla jf^opa 3 H|en^^ i 
He 6 onee KpywKa pacceHHHH (300 k^); ecjiH na cgeKxporjjaM^^x 
ao3K^«s‘‘aliHC<»« yo0B noHynaiOTCH sHaHHrenbHo inH^e^(H3-3a gpojga^H 
ff' TO BHsyafltbflQ ofla BOCnpHHHMaWTCH KaK 6 a e. C T H- 

iq‘,H e'^ Sx *'H H H/ H0 -HMeiMHHe.-ra v , , . : 

' lioHTH Werffa ycH nkerof CBOHk n^oflOJiatenHeM cjia6yH) no H. o^C K^^ 

H.e HjP ©rP-W B H 0 H 9 C C H B, np9TOMy KaweTCfl, BJP OHB 3aXJ|(|[TH- 
,^aiOT Be«jk BHpHMHH cgeKTp^($Br._^ is). peflKHX c^ynaHx 3Ta npBOCKa OTcyx- 

CTByeY AqBa eiBP ipy^o jOKaaaxB, b, Ka«OH nocjieflOBaxeJibHocxB noflBJiHioTca 

yew B-A^fiBP^^BHafl pMffccHH B, BaB CBHsaHW o6a HBneHBfl; naexp bobockb 
Henp.epBp<ii(3!^ bmhccbb .ho eonppBOWfliaroxcB HBJieHHpM ycoB. nppBoajKH- 
TejiiHQpTi 'ftyiBeeTBbBaHHH ycoB BCHHCJiaexcH MBHyiaMH, caMoe dpnbmee — 

flOekTKatm^-kHHyxv , , , 

> ^BBeaHe ycoB Ha6niOflaexca k an b ae h x p b, x a k h h a k p b K) 

B H c,K a, rfle hx jierae Bcero o6HapyHtHXb., 06BacxH, rflc mohjeo, o6Hapy>KHxi. 
yew, tXapaKXepHH KpaBHeKnoaKOBaxoH,,xyp6yaeHXHpH.cxpyKiypoaBHHHB H«. 
HaaBaBBM CBeT^x h leMHWx Bw6pocoB h cxpyn (jets) h He6oni>niHx pasBB- 
saioiBBxccB ijraxen b rpynnax co cjiojkhob BOJiapHocxbio (cm. $Br. 11); Oaeab 
aacxo yew, xaB ace naK h nojiocKH nenpepbiBHOH 9 mhcchh, noaBjiaioxca ae- 
jiocpe«cxBeHHO y k p a a xaKHx naxea b o6BacxH $aKenbHux nojieB ($Hr. 11a, 

6 , 8) ; B aiOM oxHomcHHH OHH aHanorHaHH BcnwmKaM. Ohh HaCaioBaioxca 

BHorna b6jih3h ox aMHccBOHHoro o6pameHHa BcnwnieK ($Hr. 12a). Ho cneK- 

TpOCKOnHHGCKH HBHGHHG yCOB B H 3 B 6 C.TH 0 M CMMCH 6 npOXHBOnOJIO)KHO HBAG- 
HHK) BCnbllllGKt FAC Ha 6 jIK)ASK)XCfl OHGHb CHAbHBH dMHCCHH B HAP® 

H cpaBHHxejibHO cna6He h HenpoxaweHHwe Kpwjiba (KoneaHO, Kpowe cnyaaB 
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(Piir. 11. CuMMCTpiniiMO n OAiiocTOpoiiiinc ychi iia .uictic 

[i,r(‘ vcf.r H Hot lipaio ;tnci{a ; (j)aK(\:i .V.' 1287; 6 — o;tiiocTopoHini 
j,. „ pa;piajii>iir,iii nF>iC)poc h iForjioipcHiiii (I I*) ; tpaHO.i .> 10 1 1 

B/tajiii OT itpan pircica; (})ai;e.ii 30 moim 1950 i’. 
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(Dnr. 12. ToHKaa cipyKTypa 3 mhcchii b jiHunax H ii K (xopoiuo 
ro(|)epOBiDix jiHHHii 3 mhcchch ycoB). 

a — ycb7 (HaBepxy) n 3MHCCnn BcnbiniKH BHHOy b jihhhbx H ii He* 
CTpyHTypa omhcchii ncnhiniKii .N? 1274 b jihhhhx H h H*; omhcchh i 
^ aHiiiHX HiiTeii miipiiiioii 0'/5; <? — ojiHOCTOpOHHHe «CHHHe ycbi» n ji 
cneBTp JS"? 1^9; a — yew y caMOro Kpaa naxBa b .ijuhhw K 


saMeiHo 3a:iHBaHne ({)payii- 
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Our. 13. OcooaH cTpyp^Typa aMiiccnii Tia;i, npaeM ;ui('Ka h HaK.ioHHbic ycM. 

7 — yci>i uaa i<paeM ;uich'a h (t)ai;e:i <V? 1052; 6 — yci.i na;t (lianr.noM m 11^; r? — tom nan CTpyHiypa bmiicciih 
u jiiniiin H upKOM npoTyOopaimo ; (mi<m;tp -Vj la'i i; a — «i;yii<)ji-> (jiaia'.at.noii aMiicciiii na;t .iinnuMi K (pacniH- 
pMioiaecoi H;;po pa upaio); ciu'irrp .V* 561; r) ~ yci.r II, na;t (JjaiaMiOM Ab 1110 (ciiMM(*Ti>iiUHi,ilf «i 5 :ipr>iij») ; e — 

iuiuiiiiijc ycbi Ua y lipaJi ;uici;a; ipaiayr^ Ab 135^. 
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tlnir. 14 . ('aBHiM b CTOpoiiy iia;^ ycaMii. 


rt — caniu' .TFiiiiiiir lU n H HJia ycaMit b (pJiBcjie .N? 87 4 ; 6 — to 
fH{* ;ui>i jiiiiiiin K; a — cjiHiii' .imumr H'.j n ciihioh) cxopony 
11 (paic(*ji(‘ 873. ' 
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BCniimeK)’^^^ KpoMe ¥6ro, nojiocKH ycoB ^uarate^Bko (tic/ BM- 
C6Te‘'1c]iibkTpa), hbm nojiockii Bciifeitnekl ^ 

Vcii Ha6jiki)^akiTCH *y Bcex BajibiiefjOBCKofi (ftDpHH-' ot ‘H a 

xoTfl nojiy^HTB cneKTporpaMMw ajih bcgx 3thx jikHHH 
TpyAHO H3-ara KpaTKOBpeMeHHOCTH CymeCTBOBaHHfl BTHX oS paaOB aHHH. 
Bo3Jie JIHHHH Ha H OHH HpOCTHpaiOTCfl HHOrffa AO 10 A. Bo3Jie I JIH- 
HHH H H K Ha6AK)AaK)TCfl_Ha^6oAee ppoTflHteHHwe jet^u^bja j^coB — Aolp A. 

B pflAO cjiykae'B nojiyneilff xneKTporpaMMBF^yc(yff^k‘~ vief a jiJilaqecKHX ' jih- 
HHHx xpHnji^T^ Mg, XX 5i67;38, 5172^70, 5183.67, yjibTpa$HOAeTOBHX , jih- 
HMHX Ca"^, 3706.02, 3736.90, jihhhjIx jK^jieaa h Apyrnx MeiaJiJiOB n hx 

HOHOB; H3-3a5o^raHX 3KCn03HAHH, B AjaHHfli H^^paKpacHOFO Tp«OT«Ta Ca*’', 

XX 8498.00, 8542.15, 8662.11 ycH noAynaioTCfl" naoxo. Hh paay a6 naSaio- 

AaAQCb axaajBjXQHTO B Di h fta; rie BTccjiBAOBaao arn aB^uae-a jih- 

HHH reAHfl Ds. ^ ^ ^ ^ ^ j 

VcH Ha6jiK)AaK)TCfl xaKJKe b sr p o m o c $ k p e hjih h k p ale m 
AHCK a ($Hr. 13a) HenocpeACXBeHHO HaA\$aKejiOM ($Hr. 136 h d) hjih b ocHoea- 
HHHX apynxHBHHX npoTy6epaHB;eB. B apKHx iipoTy6epaHH:ax 3MH<kHfl 
BOAOpOAHHX JIHHHH COCXOHT KaK 6 h Ha OX^oSabHHX XOHKHX yCOB (^F. 

Tan Hte KaK h b cjiynae hojiocok Henpep^BfiOH omhcchh, 3MHccHfl ycoB Bd3Jie 
cHjibHHX JIHHHH HHorAa 3aMexH0 aajiHBaex coceAHne, 6oJiee caaSHe $payH*^ 
ro^epoBM HHHHH (eM. a)^; -B-ApyFgx-t€^ B a flx llg, 

12e) 3Toro He Ha6aioAaexcfl, ifo xorJta . 66Hapy)KHBaexcfl aaMexHHH 
cabhf b chhiok) cxopony 3xhx hhhhh na noaoeHe? ycoB, a 
XaiOKC CABHF CaMOH AHHHH, B03ae KOXOpOH B03HHKaK)X ycH ($Hr. 14). TaKHe 
cabhfh, B 03 HHKaioin;He npn noHBaenHH ycoB, AOcxHFaiox no HaniHM H3Mepe- 
HHHM AJIH aHHHH Hq BeHHHHHH 0.2 A HHH; 8 Km/cGH. HaH6oaee HHXepeCHO 
npH 3XOM oKaaiiiBaexcH xo, Hxo 3XH cabhXh Ha6aK>AaH)xcfl ne xohbko b iieHxpe 
AHCKa, HOHB6aH3H caMOF o K p a H AHCKa ($HF. 14a, 6, 11a). 
Bee 3XH $aKXH CBHAexeabcxByiox o xom, hxo o6Aacxi> ycoB, xaK H<e kaK h HApa 
HenpepHBHoS 3Mhcchh, Moneex BoapHkaxb na paaaHBHHx FaySiraax h axMO- 
c^epeCoHHAa, npHneM 3xh oSaacxH He xoabko noAHHMaioxcfl KBepxy, ho h 
HCHHXHBaioT pacHiHpeHHe (na Hxo ynasHBaiox AonnaepoBCKHe CMeineHHH 
y caMOFO Kpaa). AnajioFHHHoe HBACHHe pacmHpeHHH oSjiacxH oAHOapeMeano 
c B 03 FopaHHeM y BcnHHieK HBJiflexcH oahhm h3 HanSojiee xapaKxepHUx npH- 
3HaKOB HeCXaHHOHapHOCTH HBJieHHH. 

J^ajiee, oahhm h3 HaH6ojiee HHxepecHUx cbohcxb ycoB ABJinexca oxnexjiHBo 
BHpaJKeHHaH acHMMexpHH 3 M H c c H h; Hohxh BceFAa H Heaa- 
B H C H M 0 OT nOaO>KeHHH Ha AHCKe (cm. HHJKe) CHHee KpHJIO 3MHCCHH HB- 
jiaexcH 6ojiee apKHM h npoxaaceHHHM, hcm Kpacnoe, xoxa HHOFAa Ha6aio- 
Aaexca o6paxHHH 3$(|>eKx ((|)hf. 116, a, 126, 14a). BpeMcnaMH Ha6jiioAaeTca npa- 
KTHHeCKH OAHO JIHIHb CHHee HAH KpaCHOe KpHAO (^>HF. 116, 13a, 6) — XaK 
me, KaK h b cayaae spynxHBHLix Bw6pocoB b noraomeHHH, xoxa b nocneAHeM 
cAyaae lUHpHHa hoaockh noFAomeHHa snaanxeAbHO 6oAbme ($hf. Il6). 

* npuMeuanue npu KoppeKmype. HaMH HeAflBHO o6HapyHceHO, qxo KpaTKOBpeMeH- 
uue o^ieab npoxHHceHHue Kpujibn 3 mhcchh y CHJibHux BcuiameK (6aaAa^ 2 ) coctohx 

H3 CKOnJieHHfl «yCOB» paSJlHHHOH npOTflWeHHOCTH. 
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A6cop6]|HOHHiiie yew — ABJiCHue cpaBHarejibno pe^Koe, ux 
jierKo cnyxaTb c HBJieHHeM apynTHBHMx Bu6pocoB: ohh napeAKa HonB^HiOTCH 
BMeexe c atHHCCHOHHUMH ycaMH no o6e exoponw ox paaAeJiHiomero hx aedojib- 
moro naxHa (cm. 141). 



Okf. 15. KoHTypu JIHHHH B paajiHHHux yeax (nyHKXHp, Kpy>KKH) h coceAHefi neBOSMy- 
meHHoa JiHHHH (towh, cnjioinnaH jihbhh). 


C y e H H e aMHccHOHHoii hojiockh ycoB no Mepe yAanemiH ox iienxpa 
JiHHHn BecbMa xapaKxepnan oco6eHHOcxb, aaMexnaH bo Bcex cjiyaaax (^nr. 1, 
11, 12, 13), ACJiaex HBJieHiie ycoB cnenTpocKonanecKH cxoahhm c noaBnenneM 
xpOMOc^epHMx cxpyn hjih apynxHBHHX BHSpocoB (cm. hhjkc). 

06paxHMCH K cnexpo^oxoMexpHaecKOMy HCCJieAOBaHHio axoro HBJieHHH. 
Ha 6ojiee hcm 100 Ha6jiK)AeHHH xanoMy HccjieAOBaHHio 6 hjio noABeprHyxo 
OKOJio 30 cjiyaaes. CneKxpo^oxOMexpna saccb aaxpyAHena KpaHnen yaocxtio 
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Onr, 16. KoHTypti hsCmto'ihoh 3mhcchh ycoB b npoi^eHxax HHxeHCHBHOCTH HenpepwBHoro cneKxpa b cnenxpax 
pasjiHHHHX fl^ep (yKaaaHM noMepa). CjieBa ox Kawcfloro KOHxypa npHBeAeHw Konxypu acHMMexpHH aMHccHH 
(aamxpHxoBaHhi). KpywKOM c xohkoh oeoana^ieHa aMHccna b ^eHxpe jihhhh. 3mhcchh ajih jihhhh H o6o- 
SHaHCHa KpyHCKOM, AJiH JIHHHH K xoHKaMH. Shbhghhh paccxoHHHH ycoB ox i^eHxpa AHCKa o6o3HaHGHbi Hepe3 

P H npHBefleHBi b Ka>K;^OM cjiyqae. 
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nojiocKB, i OAHAKO B 6onbniBHCTBe cJiyBacB oaa BOSMowHa 0e,3 aoiepH paape- 
uiafouteft CHJiiii (npii bucotb menH — ^ hihphhm nonocKH h miipHHB h© 6oJiee 

0.1 MM'i BTaKHX Hte ycaoBHHX, KOHe^HO, aanHCB coceAHero, HesoaMy- 

meHHOro cnciKTpa). ^jib HccjieAoaaHHH aMHcciiH, BoaitymcHHUH h HCBoaMy- 
lAeHHUK KOHTypW CHBBHOB JIHHHfl COBMemaJIHCb ApyJ" •© ApyrOM TaK, HToSli 
c 0 BDanH HOJioweHHH psAa (ao 15) onopHux jihhhh, b HacTHOciH len- 
jiypHBecKHx, no coccACTBy h b Kpujie HccjieAycMOH nHHHH. B cjiynae nacTO 
Haiv^ABCMoro CABHra HCcneAy^Mofi shkhii HaA ycaMH b chhioio CTopony, 
3Ta npoACAypa npHseACT k neKOTopoMy aaHHWCHHK) h36htohhoh aMHccHH b ch- 
HeM Kpun© ycoB, hto cneAya^ yHHTHBaib. Ho coBMemeitHe AempoB cbmhx 

CHJIbHUX JIHHHH BROCHT, Ha-3a HX IHHpHBU H Aa^P^aHHH HHA HOAOCKOH yCOB, 

cTOAb 6oAbiiiHe HeonpeAcncHHOCTH, hto mojkot BBiaBatb coBepnieHHO ^hkthb- 
Hoe npcACTaBJieHHe o cneKipaJibHOM pacnpeAenOHHH aMHccHH. 

Ha $Hr. 15 npeACxaBJieHH npHMCpH KonxypoB jihhhh H. HaA hojiockoh 
ycoB (nyHKTHp) h coceAHen HeBoanymcHHOH hacth (cnjioiiiHaH jihhhh), _ co- 
nocTaBJiCHHbix yKaaaHHUM Bunie cnoco6oM no onopHUH aHHHHM. J^Jifl ycoB- 
JVs 873 npHBeAeHH (xonKaMH h KpywKaMH) ocxaTOHHwe hhichchmocxh ne- 

KOTOpHX OnOpHHX JIHHHH B KpHJIbHX 060HX KOHXypOB. Mh BHAHM, HXO OCXa- 
XOHHUe HHXeHCHBHOCXH aXMOC^OpHUX JIHHHH B o6pHX CJiyHaHX UpaKXHHOCKH 

coBnaAarox. /1 ,jih cojihchhhx jihhhh hjih hx Sjibha HaSjiiOAaexcH aaMexHHH 
a$$eKx aanHBaHHH (nanpHMep X 6556.1 aha ycoB «N2 617). KoHxypw 873 
npeACxaBJiHKw co 6 oh abjichh© cHMMexpoHHH* ycos; ahh JN» 617 ycH npnSjiH- 
3HxejibHO cHMMexpHHHU, HX o6jiacxb aajierajia rjiy6oKo (cyAH no aaJiHBaHHK) 
jihhhh) h hx noHBJieHH© conpoBOHCAanocb He6oHbniHM cABHroM bcsh jihhhh 
H, B CHHWIO CXOpOHy. ACHMMexpHHHiie yCH, C H36hXKOM aMHCCHH B CHHOM 

KpHJie, noKaauBaei KOHxyp JVs 537, a xaKwe JMI 246, ta© hbji©hh© Ha6jiioAa- 
jiocb B xpoMOC$epe na $OHe cjia6oH(^3%)nonocKHHenpepbiBHOHaMHCCHH — 
3Aeeb HMeex M©cxo aobojibho pcAKoe HBHeHH© Ha6i€T«« 3 mhcchh b KpaeBOM 
KpHJie (cm. xaKJK© $Hr. 13a). noAo6Hoe conocxaBJi©HHe 6 hjio npoBGAeno ahh 
28 KOHxypoB. Bo Bcex cnynaHX 6biJiH naHAenH paanocxH ocxaxoHHUx HHxen- 
CHBHOCXCH Ar, B KOHXyp© yCOB H COOXB©XCXByiOmeH XOHK© HeBOaMymCHHOrO 
KOHxypa. 9 xh paanocxH npeACxaBJifliox co6oh HCKOxopoe pacnpeAenenH© hh- 
xeHCHBHOCxH aMHCCHH B npeAe^ax cneKipaJibHOH jihhhh, Koiopo© m€«k©t xa- 
paKxepHaoBaxb, npH naBecxHHX ycjioBHHX, ^aKXHHCCKoe pacnpeAeJicHH© 
B cneKTpe ycoB (cp. § 3). 

Ha ^Hr. 16 npHBOAeHH npMMepu pacnpeAenoHUH HaeaxoqHOH aMHccHH 
Ar B 21 cjiyqae ahh paajiHHHUx Ha6jiioAeHHH h. paajiHqHux jihhhh (yKaaan- 
HHx Ha $Hr. 16). PaaHOCXb aMnccHH b cHHeM h KpacHOM Kpune npHB©- 
ABHa B BHA© oxABJibHOH KpHBOH AJiH KaWAoro cjiyqaH (aamxpHXOBaHHH© 
o6jiaexH). KawAoro cjiyqan npHBeABHbi xaKWB paccxoHHHH ox pBHxpa 

cojiHBqnoro ahckb p. Ha jibboh cxopoHB $Hr. 16 co6paHbi npHMcpH c hbho 
BMpaWBHHHM HaCblXKOM OMHCCHH (aO 15%) B CHHBM KpUAB (upOMB CJiyqafl 
246). Ha npaBoii cxopoHB — npwMBpH, KorAA ycbi HaSjiiOAaJiHCb OAHOBp©- 

MBHHO AAH pHA© CnBKXpajIbHHX JIHHHH, H AB© npHMBpa paCnpBABJIBHHH Ar, 
AJIH JIHHHH H H K. 
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cywfleHHH 0 ^akT^’e^lcbH aikiiccHH Heo0xofli|Mb y 

aaneraHHa bSnacTH i ycoB. i Tan . Hce KaK h ajih flpnocoK; 

3MHCCHH, Ha6nioflaiOTCH cnyaaH (HanpuMep, $Hr. 16, cjiyaaH 617^ n 873), 
Korfla awTHCCHfl ycoB npeKpaniaeTCH, He ^bcfii^aH nfbHl'pS jiarHM Ha 
HeKOTopoM paccTOHHHH AX,. Boo6ipe "Hex HjtKakofii ' aBBAckMbcxH ilb^^y 
aMHCCHen b i^eHTpe jibhhb h HBaeiraeM ycoB. HaHdontTnbe 'iiXj, laa Kol'dpoiii 
9MMCCITH HcaeBaer, r:i0.75A flita jihhhh H«, axo cbb'Pfietct'BybT bpibrfkbH 


^ ’ .r- , .f/ 



ray6HHe sajieraHUH O^^HaKo, ecjia 6 h BejiHHHHa .6ujia cyme- 

CTBeHHO 6(MiBme 0.4, to, peflyaapoBaB Ha6jiK)flaeMyio HHTeHCUBHocxb aa 
norjiomeHHe b BLiniejieHcam^M caoe (^aKTop x,^ — onTM^ecKafl 

B' c^epe jiHHBif), MBi noJiy^HJiH 6bi, b npOTHBopeHHH c Ha6jiK);^eHHflMH, 
MTO HHXeeCHBHOCTB ^^KTHHeCKOH 3MHCCHH yCOB, Ha6jIK);^aeMUX Ha ;^HCKe, 

saMexHo Sojifcme (nopH^Ka necKOJibKHx ;^ecflXKOB npoi^eHxoB) HHxeHCHpHocxH 
ycoB, HaejiioflaeMMx hha KpaeM a^ckb (ne 6ojiee 10^/J. IIoaxoMy bojih- 
HBHa Xq = 0.3 — 0.4 He^ajicKa, no-BHAHMOMy, ox BepxHero npeAHHa rjiyOHHBi 
sajieraHHH. Ecjih npHHHXfc axo sHaqeHHe, to mohcho HaHXH BejiHHHHy mho- 
mmejiH paajiHHHHx paccxoHHHH ox Aeaxpa hhhhh c homoiubio 

XeOpHH 06pa30BaHHfl BOAOpOAHHX HHHHH. C UOMOUlhiO AaHHLIX HHHMH H*, 
npHBeAOHHHx B HameH pa6oxe [13] (pacranpeHMe BCJieAcxBHe a^^Kxa 
AaBjieHHfl), H AJiH Hp ii ApyrMx> corjiacHo [14] (IIIxapK-a^^eKx), mbi bbi- 
HHCjiHjiH KOHxypH ycoB, X. e. BejiHTOHBi HcnpaBJieHHHeaanorjio- 

meHHe npH Xp = 0.4. Ha ^Hr. 17 npHBeAeHH b KanecxBe npHMepa axii 
KOHxypBi ajih cneKxporpaMMW JVs 617 (Ha h Hp). 
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• Eotm H<jnpaBjieHHyK) thkhm, o6pa30M aMHcc^iio b jKpwjibHX ycoB npeA- 
CTaB«TB B' BHAe* ; , .. 

■ , ^ ^ (4,i) 

rA:Q , ,^'Cx“0nTH,3ecKafl Tojima o6jiacTH oSpaaoBaHHa 3 mhcchh ycoB, 
^ (KOTOpyiO B KpHJIbflX JIHHHH MOJKHO C^HTaXt^ 

cto^iiihoh), to mohcho c;^ejiaTb cjiBAyiomae, npKa hto npeABapHxejibHMe, 
BHBo;^H 0 xapaKxepe 3 miicchh ycoB. HanSojibiiryK) xpy;^H0CTb b oS'tHCHeHW 
3XOH 3MHCCIIH npe^cxaBJiflex xo, qxo mHpHHa m apkocxt KpwjibeB b da jib- 
MepoBCKOH cepnH bjib coxpaHflexcfl npaKXHHecKH oAHnaKOBok hm onenB 
MeAJieHHO y6£iBaex c HOMepoM b cepHH. B 3 xom — paj[^iiKajiBHoe o x Ji h h u e 
KOHxypoB ycoB ox KOHxypoB BCHBimeK, r^e jihhhh H« pesKoJ BBia;ejiHexcfl 
cBoea 6ojiBme^ niHpRHOH h hpkocxbk) cpeAn ocxajiBHLix j^h^hh cepHM 
EajiBMepa. PacniHpeHHe aMnccMH ycoB ho mojkox Shxb cBnaancij q a^^oKxoM 
flonnjiepa h aaxyxaHHeM HajiyneHUH, xaK kbk 3 xot MexaHn^M npHBOAnx 
K OHOKB CMJIbkoMy pOQXy C HOMepOM JIBHHH H K a6cypAHOMy AOKpe- 
MOHxy GajiBMepoBCKoii cepMH. Eme 6ojiBiiiee pacxoH<A6HHe c HajSjiiOAeHBflMM 
nojiyqaexcH b bjiynae pacninpeHiiH na-aa 3$$eKxa AaBjieHBH.i HecKoaBKO 
caojKHee abjio' o 6 cxohx co nixapK-a^^eKXOM. BBiTOcaeHHH ^ MHOJKHxeaa 
1 — e ^ B 3T0M cay^ae am aaeKxpoHHHx ABBaoHHH = 6ap u 
Pe— 100 6ap u HHcea axoMOB BOAopoAa bo BxopoM cocxohhhh N 2 = 10 ^^ 
M 10^® noKaaMBaiox, hto b npoapanHOH o6aacxH, tag 3 xox MHOJKHxeaB 
(AX^--3A), BeaHHflBia pe^kb pacTex c yAaaeHireM ox keaxpa anajin, 
a aaxoM yace na caMBix Kpaax KpBiaBeB cxanoBuxcH iioctohhhoh, B to >Ke 
BpeMa • B caynae IIIxapK-3$$eKxa mbe AoaHCHH 6Biaii 6 bi hmoi^B Px — 

II RHTOHOiHBHocxB (3,1) AoaBKHa 6 bi caeAOBaxB aaKOHy bo bcoh 

n.poa.paHHOH o6aacxM KpBiaa (BoaMowHoe KaMOHeHRe Py^ c ray6HHOH: 
3AecB He MOHcex oxpaaHXBCH Ha bma© KOHxypa). TaKHM o6pa30M, ocHOBHan 
HacTB,HpBiaBeB ycoB noKaaMBaex 6 o a e e MeAJieHHoe naAOHiie HHxeH- 
CBBHOCTM, HeM B cayHae lllxapK-d^^eKxa. Kpone xoro, b 3 xom caynae 
(npH aaAaHHOM 7V2) onaxB-xaKH noaynaexcH SoaBinee aanoaHeHiie 4-ro 
ypoBHH, He}KeaH 3-ro, ripaKxwHecKH OAHHaKOBan niHpHHa ycoB H,,, 

B paynanx 617 — 618, ycoB y aHHHH Hp, m aiiHnH H«eaeaa,B caynae 
893 xaKHce yKaaBiBaex Ha xo, hto lUxapK-d^^eRX eABa an MOHcex 6bitb 
AeaHKOM oxBexcxBeHHHM aa pacmnpeHHe 3 mkcchh b ycax, xoth, bosmohcho, 
OH iirpaex HeKOxopyio poaB b caMBix asmkhx KpBiaBHX. 

IlpHBeAeHHBie A^HHBie CBHA^TeaBCTByiox cKopee 06 a^^^eKxe xnna xyp6y- 
aeHTHocxH (KorAa yniHpeHHe He aaBHcnx ox MoaeKyaapnoro Beca) naii^ 
TOHHee, 06 3$$eKxe MaKpocKOHHaecKHx ABHaceann. 

Ha HecxaAHOHapHocxB aBaeHaa ycoB h Haanane b hux ABHaceHHH 
yKaaBiBaex xaKHce oxaexaHBo BBipaHfeHHaa acHMMexpHa hx aMHccHOH-^ 
HBix KOHxypoB: B noAaBaaiomeM 6oaBiniiHcxBe cayaacB (cm. ^nr. 16) 
CHHee KpMao apne h npoxaweHHee KpacHoro; BpeMeHaMH Ha6aK)ABBXCH 
npaKxiiaecKH oaho annib cnHee nan (peace) KpacHoe npBiao. 3xox a^^eKx 
acHMMexpHH, KHK CKasaHO B Haaaae axoro naparpa(|)a, He aaBuCHx 
ox noaoMceHHH na ahckb n BHpaaceH abhco peaae a^^h ycoB, 6an3KHX 
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K Kpaio, TaKwe Ha6jiioflaioTCfl oflHocTopoHHHe yen. IIojioJKeiifi© MaKCH- 
Myina acHMMeTpHH AX„ (cm. aaniTpHxoBaHHHe KOHTypu na $0r. 16)* B OAMfix 
H lex we yeax BOflopoflHHx jihhhh hjih cjierKa cMemaeica k ueHTpy 
jiHHHu (HanpHMep 873) hjih npaKTHaecKH He MeHaeTCH npH nepexone ot 
HHsmnx K BUcniHH aaeHaH cepHH (cjiyaaH 617 — 618, 893), t. e. Beset 
ce6a taK, KaK ato 6 hjio 6h b cjiyaae sBHweHHa atoHOB (AX, oc X). (HaMC' 
Heaaa AX, b npesenax 30®/,, o6HapyacHTb BOoSme tpysHO na-aa aetoa- 
HOCteH $oTorpa$HaecKoro Metosa.) 

f. 0 

g. T„nct 


OS 


" -w -5 0 4A(fl) 

Our. 18. OHCHsaeuuH xeopeTHaecKHH 

B jiHHHH H, SJiH paannqHttx pacctoaHHa or aeHTpa nacKa (nyHKTHp). 

3x0 HBJieHHe acHMMetpHH Morao 6h Shtl xaKHce cBaaaHO c n os'b- 
eMOM asep aMHCCHH ycoB B axMoc$epe ConHsa, xaK kbk c xbkhm nposec- 
coM 6ysex caaaaH csbmp ueaxpa aMHCCHH b chhhjio exopony. Ha nonx»eM 
oSpamaiomero cJioa b o6aacxH ycoB yKaaMBaiox csbhi'h jihhhh b chhioio 
exopoHy Has ycaMH BSanan aentpa sHCKa. Hxo6h bhhchhxb owHsaeMtiH 
B axoM cayaae a$$eKx, mh hojiowhm HaMepeaHyro aaMH BennaHay 

= (4,2) 

3 ^ — 4)aKTHHecKafl aMuccHa, KOTopyio 6yAeM cnaxaTb cHMMeTpHaHofi 
^yHKUnen oTHOCHTeabHO ixenTpajibHOH aJiuhu bojihh, a 

\ ~ )» 

Tjxe 

, AX Xq V cos 6 

AX^ AXjt) c 

3«ecb V — CKopocTb noflbeMa a^ep 3 mhcchh (ne 6oaee 10 KM/ceK, corjiacao 
HSMepeHHaM). npiiaaB iV 2 = 10^® a Hcnojibaya ^aa n F {v') aaoiH Aan- 
HHe Jinn K0^4)(|)n^aeHTa noraoiueHHa b anaHH Ha [13], mw noayaHM anaaeaHa 
x^secQ paaanHHWX paccxoaHHH ox i^eaxpa axon anaHH ($Hr. 18) 

H pasHOCTH Axv/Sv aMHCCHH B CHHCM H KpacHOM Kpwae, 

Mu BHffHM, HTo B cayaac hhcxo pa^HaabHoro noAi>eMa acHMMexpna y 6 u- 
B a e X ox HBHxpa k npaio h acaeaaex y Kpaa AncKa, axo pesKO npoxHBopeaHX 
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HaSjiioAeHHflM (ocoGeHHo ^anxy noHBJieHHH oAHOcxopoHHHX ycoB y ^pan h 
Ha A KpaeM). TaKHM oSpaaoM, HsaeHHe acni^MexpHs ycoB aoji>kho 6uTb cbh- 
3aH0 c H e p a A H a ji b H u M H abhhcbhhhmh hjih c KaKHM-xo npoi^eccoM 
p a c m e H H a o6jiacxii aMHccHH. Ha axo yKaauBBiOT xanme cabhfh 
JIHHHH HBA ycaMU fiCHHIOK) CTOpOHyy CaMOPOKpaH AHCKa 
(co CKopocTiiMH AO 8 km/cck!; cm. ^hp. 13 ^ H $HP. 14). noAo6Hoe pacma- 

peHHe MaJioH o6jiacxH 3miicchh ne o6H3axeJibHo npeAcxaBJiHXb ce6e b bhac 

CHMMBTpHHHOrO «B3piilBa)> HJIH Bu6pOCa HBCXHA BO BCO CTOpOHbl C OA^Ha- 
K O B £1 M H CKOpOCXHMH. VABJIHlOIAHeCH OT HaSjUOAaxeJlH HaCTHAU BCBPAa 

HAyx B cxopoHy 6 6 Ji b m h x onxHHecKHx rjiy6HH h xopMoaaxcfl 
6 H c T p e TOM HaoTHABi B HanpaBJieHHH HaSjuoAaxejiH. C btmm HMenHo 
o6cxoflxejibcxBOM uomer 6urh CBnaano xo, hxo cnnee Kpbijio ycoB, kbr npa- 
bhjio, flpTO H npoTHHceHHee KpacHOPo no BceMy AHcny. Hacxoe noHB- 
jieHHe ycoB (xaK me KaK m BcnunieK) y caMoro KpaH nnxeH yKasHBaex, hxo 
MaPHHTHoe none mohcox CAeJiaxb BH6poc hbcxha acHMMexpHHHHM — cocpeAO- 
TOTOHHUM, B OCHOBHOM, B AByX HpOTHBOllOJIOHCHUX HanpaBJIBHHHX. PaCHIHpe- 
HHH o6jiaCTeH 3MHCCHH OAHOBpeMeHHO C pOCTOM HHXeHCHBHOCXH BaCTO HB- 
6jiioAaioxcfl BO BcnbiniKax h ysjiax apynxHBHHx npoxy6epaHn;eB, pac 3xot 
npouecc conpoBOjKAaexcfl EwSpocoM cxpyn (yajioB) c KpaxKOBpeMeHHbiM b 03 - 
HHKHOBeHHeM CUepXPpaBHXaUHOHHMX yCKOpeHHH [15], [16], 9th CXpyH, 

COPJiaCHO HOAaBHHM HSMepeHHHM [17], ABtWCyTCH B OCHOBHOM B AByX TipuXH- 
Bonojio}KH£ix HanpaBJieHHHX. CaM ^kt noHBJieHHH tbkhx ycKopennH BecbMa 
3araAOTOH, xaK KaK ero HCBoaMOjKHO o6'bHCHHXb ABHcxeneM KaK MexaHHTO- 
CKtIX, XaK H BJieKXpOMaPHHXHWX CHJI. Ho OH MOMteX HaHXH CBOe eCXeCXBeHHOe 
oC'tHCHeHHe, ecan b naasMe coaHenHOH axMOC(j[)epbi cnoHxaHHo B03HHKaiox 
HeKoxopue <(b 3 p h b h» c conyxcxByiomHM mm HBaenHeM y a a p h o h 
B O JI H W. O XOM, HXO ABHjKeHMa HJiaSMH B aKXHBHHX o6jiaCXHX npeACXaB- 
jiHiOT co6oh CKopee yAapHwe bojihh, tom jiaMnnapHue ABHjKeHHH, roBopax 
xaKHte SoJibHiHe HHcna Maxa ajih 3xhx ABHHceHMH. JIa6opaxopHbie hccjigao- 
BaHHH CBeTOHMH BOAopoAa B yAapHHX BOJiHax noKasHBaiOT [18], ^To pacniH- 
penne jihhhh 3Aecb Momer 6HXb otohb SHaMHxeJibHHM. 

Ecjih BHeaanHoe, Sticxpoe pacuiMpcHMe MaJioH o6jiacxH Bosjie nexHa 
npHBOAHX K noHBJieHHK) yAapHOH BOJiHM, TO, Bcxpenaa Ha nyxH cBoero pac- 
npocxpaneHME npenaTcxBHe b bhac MarHMTHoro nojia naxHa, yAapnafl BOJiHa, 
C OAHOH CXOpOHM, OXpaH^aeXCH OT MaPHHTHHX CHJIOBMX JIHHHH nflXHa, KBK 
OX ynpyroH cxchkh, h B6jin3H Kpan naxHa (cxenKH) BoannKaex cHJibHoe ynjiox- 
HCHHe, ycHJiBHHoe B036yH{AeHHe, HOHMsaAMH axoMOB H pacniHpeHHe jihhhh. 
C ApyroH CTopoHbi, nJiasMa B03Jie rpaHHAW naxHa 6yAeT cipeMHXbcfl 
ABHi axbCH He tojibko (h ne ctojibko) b oopaxHOM HanpaBJieHHH (ox naxHa), 
HOHpaCXeKaTbCH BAOJIB CHJIOBHX jihhhh MaPHHTHOrO 
nojiH naxHa b npoxHBonojlo}KHHx nanpaBJieHHHX, x. e., b ochobhom, khk b Ha- 
npaBJieHHH Ha6jiK)Aaxejia, xaK h ox Hero (npH paAnajibHOM HanpaBJieHHH nojia). 
G noMOiAbK) xaKoro npeACxasjieHHH mo>kho hokhtb BOSHHKHOBeHHe AByx b oc- 
hobhom npoxHBonojiojKHO HanpaBJieHHMX ABHjKenHH baojib MarHHXHoro nojin 
H noHHTb, noTOMy b neKoxopLix cjiyaaax oaho KpwJio ycoB pacnojiaraexcH 
6jiHH<e K rpaHHue naxHa, tom Apyroe KpHjio (cm., HanpHMep, ^hp. 11 6, 13e). 
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9to npeACxaBjieHHe nosBOJiaeT xaKjKe iionaTB HBJieHHH BOSBpaTHfitx bm- ? 

6p6coB (surged) H apynTiTBHHx bojiokoh — 3thx o^eHt 6 hctphx BBmjiKHfia- | 

HHH lEaaaMH H3 CEMOH rpaHHi^H nflTHa; B nojibsy 3TOH KdHii;en^Ha:roBopHT ! 

TaKMce TOv''i*ro c 3 temh npoi^eccaMH, coraacno Haniea pa6oTe [49] (cM.rxaKjKe j 

[20]), Hacxo CBHBaHO B03HHKH0BeHHe BcnjiecKOB paAHOHajiyHeHHHv .x; e. | 

cB6*ero poAa h e Ji h h e a h h x KOJie6aHEH njiasMH, KOxopHe i<aK paa 1 

xapaKxepHBi y^apHHX bojih. 0 xom, hxo yen Moryx 6HTb coop e ^ o- 
T O H e H H ii M H c X p y btm 0 , roBOpHt ' xaioKfe c y h a a aaiHccaa 
yeoti 00 iiepe y^ajiGHEH ox ^enxpa jihhhh — HBJienHe, cxojit xapaKxepHOfe 
B03BpatHBix BHSpocoB H cxpyH B a6cop6ii;HH. B nojibsy axord me npeA" 
6TaBJie0Hfl dBHAexeJibCTByex noHBJieHHe HHorAa hbkjiohhmx k nAdcKOcxa: 

ycoB (cm. $Hr. 13 e), a xaKH«e oAHOcxopoHHHX^ycoB; . v ^ > 

‘ 0*ycax MU HMeeM A^JIO C o6jiaKOM ABH>KymHXCH EECXHA, to HX CKO- 

pdcxrf 'd 0 peAejiHidTC 0 '^ Ko^oateHHeM acEMMexpan hh ^hx. ' 16 h AOcxEraioT 
necftdJibKHx cdX'‘"kH 0 diiexpdB (ajijx ioAdpdAHttx aXoMOB). Ecjih ace ycu eexb. 
cTpya, d^paaoMBtetebE ox yAapHOE BoJiKii B M^mExHdM iibAe, to eKopdexE 
axoMOB ^»'6npeAeJirtidxe0 ' tioAHOH niEp0ribi&^ 0pu0beB ' h '’ Mjryx i 

1000 0 k /ceK H 6 ojiee. ‘B dSoEX cAynanx Mk kMeeM jieno c Bu 6 pdcOM < 0 fCTHn;, 
cdcpe 0 d^d 0 e( 0 Hib 0 tf 0 ' B ^ c m a A o b: d 6 A 0 bXHV 

B CB0a0 c 3TflM cAeAyex dxMdxHXb, Hxd enije Ao 0acx0HiB;exo HCCAdAOBaHHE 
B. E ^ HekohobuIm e" aBxopoM mbtoAom ^dxoaAekTpEHeckdfi perEcxpaicEE i 
6kA d608fpy)keE ^aKT^acAMMexpEn 3 MEcc0h KaAbkEeBkX > i|»0oHkyAbB [21]. ' 

BuAo aaEAGHO, EXO 3M0CCHfl B CHHek KpUAB Aehhh H h R 0pEb e npoxHacGH- 
Hee,^ B KpaCHOM, EpHEeM 3XOX 3(]^^KX npOflBAHexCH 6dAee EA0 MdHjBe I 
OAEBtaKDBO KEK B AhEeE H, XEK H B JIEEHH K, 9xa aCHMMeXpHH npdHBAflexCB 
Ha paSAHEHUX paCCXOHHHflX OX AGHXpa aehhh; ee nOAOHCOHEe H BGAHEEHa ! 

MOHHioxcfl ox 4>aKeAa k 4>aKeAy (noAOHceHHe MaKCHMyMa acEMMexpEE MeHEexcE j 
ox 300 AO 1000 KM, a BeAEEEHa ox 1 ao 8%). He 6mao obHapyHceHo HHKaKOH | 

SaBECEMOeXE B nOABAGHEE E XapaKXGpG aCEMMexpEH OX EOAOHCeHEH HE AHCKG.; I 

9Ta acEMMexpEfl buna EcxoAKOBaHa kbk cBEAexeAbCTBo KOpnycKyAHpnux 
noxoKOB HOHOB Ca'*’, H3.$aKeAOB. TaKHce nyxGM ^oxoaAeKxpEEecKOH perEcxpa- 
AHE 6hAO HGAaBHO HaHAGHO, EXO 3Xa aCHMMGXpHH npOHBAHGTGH OAHOBpGMGHHO 
B AEHHH H«, XOXH E C HGKOXOpUM CABEFOM B GG nOAOHCGHEH H<t OTHOCE- 

xGAbHo H E K. KpaxHoe coo6meHHe o6 bxom cagahho b [22] e J^yAW npeAMexoM 
OTAGAbHOH pa6oxU. ^Afl SoAGG EGM 50 ^aKGAOB EOADHCGliH»>aO0MMGTpEH CO- 
OTBGXCXBOBaAE CROpOCTHM OX 500 AO 1200 KM/cGK,' ETO nOSBOAHAO XaKHCG npeA“ 
BUEECAETb MOMGHTU HBCXyHAGHEH KOpnyCKyAflpHUX BOSMyiAGHEH. CoHOCXaB- 
AGHEG 3XEX HpeABUEECAGHHUX MOMGHXOB C ^aKXHEGCKHliH BOaMyiAGHEHME 

MaxHEXHord hoah Bgmah noKaaaAo b 80% CAyEaes xopomee coxabchg. Ho 

aKBEBaAGHTHOH mHpEHG aCHMMGXpHH 6uAa OAGEGHa HAOXHOCXb HOXOKa HOHOB 
Gal" lO^CM"'^ BGAHEEHa, HpEGMAGMafl C XOEKE 3pGHEfl rGOMaXHEXHBtX AHH- 
Hux. HocAGAyion^ee obHapyHCGHEe ycoB nonasaAo, eto b ochobg btex panee; 

HOAyEGHHUX pGByAbTaXOB AGHCEX HBAGHEG aCEMMeXpHE 3MHCCHH B ycax. 

J],eAO B XOM, EXO HaEIE paHHEG ^OXOaAGKXpEEGCKHG EdMGpGHEH o6Hapy>KEBaAE 
HGKOXOpUE CyMMapHHE, CXAaJKGHHUE B^^GKX, B 03 HH- 
KaiOmEE KaK ox OEGHb MaAGHbKEX oGAaCTGE, XAG AOKaAH30BaHU yCU, XBK 
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(‘B 6o5itmoH * c^nenn) ot npHJieraioiDieH (|)OTOC$epH, xaK Han BHCora menH 
BHeKxp^^OTei^tpa BH^HpaeiXJa Ai^TaTOHTO bhcoboh A^'ia-.BoaAepHcaHHfl hg- 
o6xOJIVLUOA ayB©TBHTeJIbHOeT]H. f ‘ . 

TaKHM o6pa30M, KopnycKyjjapHoe HsuyHenHe aKTHBHHX o6pa30BaHHH na 
Cojinnie,: BepoaxHO,: aoKajiiiaoBaHO b o h e h b m a ji e h b k.h x o 6 ji a- 
c T a X H HMeex xapaniep oxAeabHHx, KpaxKOBpeMGHHHx 
B H 6 p o c o b. 

§ 5. 3AKJimEHHE. 

0 B03M03KH0CTH flflEPHbIX nPOIlECCOB B ATMOC^DEPE COJIHIIA 

GoaoKy naocxfcffrac^i^OTp § 3 -^4 1^aaHH3^ ii^Et libSHt' k sakato^enHio , 

HTo’ B aKXHBHHX o6aaCT^x H^' 'GoraHii.e BOSHHKaiQT KpaHHe HbcxaijHOHapHHe 

oGpaaoBaHHH Heboabnrax pas- * 

^ V T a.6 an ^ a 5 

MCpOB, KOXOpBie nOAHHMaiOXCH - 

H3 > :0oaee rayboKHX ’ caoea, 
pa|Q 5 itfkM^ JiaciiaAa- 

flci>)/Hx HecxaaHOHapubcxb h 
pacha A BHpaacaioxcH 1)b 6hcx- 
poM BHAeaeHHH SoabmoH 3%p- 
THH nexenaoBoro apoHcx’b- 
H^A^HHH H 2) B BOBHHKHOBeHHH 
bHCxpHX pacmnpeHHH h, b 
OCHOBHOM, npOXHBOnoaO>KHO 

HanpaBaeHHHx subpocoB axo- 
MOB C boabinHMH CKOpOCXHMH. 

To obcxoflxeabcxBO, hxo npa anaaorHHHHX HecxapHOHapHux npoaeccax — 
BcnHuiKax B03HHKaiox BpeMenaMH KocMaaecKHe ayaa, Aaex Boobme ynasa- 
Hlie HaB 03 M 0 }KH 0 CXb HpOXeKaHHH HeKOXOpUX HAep- 
HHx npomeccoB b bkxhbhhx o6pa30BaHHax na 
C 0 a H n; e. K BHBOAy o bo3mo>khocxh CBoeo6pa3HWx HAepnHX npoAeccoB 
B axMoc(|>epax 3Be3A npHBOAHX paA coobpajKeHHH [11] h, b hbcxhocxh, npo- 
BeAGHHoe HaMH HGAaBHo HCcaeAOBaHne AGHTepHa na CoajHiiiG [23]. B axoM 
HccaGAOBaHHH btiao obHapyjKGHO, hxo Aenpeccna 

napoB X 6561.105 h X 6560.570, a xanme caMa aHnaa X 6561.105 caerna mg- 
Hflmxcii -Hpa aGpoxoAG ox aeaxpa k kpaio, hxo yKasHBaGx m ppacyxcxBHG 
caaboH aHHHH D 'B^'KpHae aaffna Ha (CdAGpjKanHG AGHTepaa D/H opghgho 
^3—5 . 10-^). 

Haaboace yAaBaxGatHO noBGAGHUG axoa AGnpGccaii a aanaa X 6561^105 
B HGKOxopMX ycax: HGaocpeAoxBGHHoe cpasaGHae Maapo^oxorpaMM aAecb 
noKasHBaGx (cm. $Hr. 19), hxo yaasaHHaa Aenpeccaa (oxMGHeaa byaaoa d) 
B noaotae ycoB saMexHO boatniG, hgm bhg gg — b HGBoaMyipeHHoa $oxoc$GpG. 

B xaba; 5 npaBGAGHLi 3HaHGHHH ocxaxoHHHX anxeacaBHOcxea yaaaaHHoa 
AenpGCCHH (b GAHHHpax cooxBGXCXByiomGH hhxghchbhocxh apwaa Ha) AJia 
HGaoxopwx ycoB no cpaBEGnaio c HGB03Myiii;eHH0H $oxoc$epoH. 

Mh bhahm, hxo AGnpGCcaa Mea^Ay aanaaMH XX 6560.570 a 6561.105 xoxa 
a HG3HaHHTGai?H0, HO saMGXHO boabfflG B obaacxa ycoB, HGjKGaa 

B HGBOSMymGHHOH (|)0X0C$6pG. 
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K coHcajieHHK), ne ajih Bcex ycoB yAaeTCH myHvtTh btot a^^eKx; b CAynae ' 
6ojibiiiaro coAepHcaHHH BOAHHux napoB, Kor^a jihhhh X 6561. 105 « X 6560. 570 | 

OHeHb HHTeHCHBHM, BUflBJieHHe HSMeHCHHH OHeHb CAa6oH (C aKBHBaA^BT- I 

HOH IHHpHHOH =^1.2 mA) JIHHHH D*, SjieHAHpyiOmeHCH C aXHlimJIHHflHMH, — ; 

Aejio oHCHb HeyBepcHHoe. yBejiH^eHne AenpeccHH, CBHaaHHOH c D«, HexpyAHo ! 



Oht, 19. ConocTaBJieHHe MHKpoAoTorpaMMM jihhhh b ycax (hhxcbhh) h HeBoa- 
MyiaeHHOH ^^6c4|epe (nepxHiiH;. Bykbou d o5a3Ba4ea paftoB ;^apecciqi iftoiimy 
aHBBiofH XX 65 d1.105 h 6560.570, cBRaaaHOB c JiHaueH D«. 

noHHTb, ecjiH y^ecTb, bto hba ycaMH jihhhh BOAopoAa cabh^tw b chhioio 
CT opoHy; OHOBHAHO, HTo npH CABHre Ha, AHHHH Da TBKJKe SyA^T CJierKa CABH- 
Hyxa B C H H K) K) CXOpOHy (BepOHXHO, B MCHbUieH CXeneHH, H«, XaK KaK 
rjiyOHHa oOpaaoBBHHH D* AOJi>KHa Shtb 6oJibiue, hbm y H*) h ee 6AeHAHpo-' 
BaHHe c jiHHHeH X 6561.105 yMeHbniHxcfl. HapflAy c bthm a^^eKxoM, 
npHBJieKaex BHHMaHHe xaKH«e xo o6cxoflxejibcxBO, hxo caMa jihhhh X 6561.105 
noKaabiBaeT yBejiHHeHHe rAy6HHH naA ycaMH, xorAa KaK ahhhh 
cneKxpa CojiHua noKasHBaiox yMenbiueHHe rjiySHHM, a axMoc^epHHe 
AHHHH OCXaiOTCfl HpaKXHHeCKH HeH3MeHHHMH. Ha ^HF. 20 npHBe- 
ACHO conocxaBJieHHe KOHxypoB axoii jihhhh X 6561.105 b cneKxpe ycoB (KpyjKKH) 
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M IIO g QQli yH^HMW (tOSKh) ; B COOTBeTCTByiO- 

mne pasHOCTH ocTato^HHX HHTeHCHBHOcxeH 3TOH jinHHH Atv** cpeiUHHe ^Bia- H 

HeHHH 3Ton BCjiHHHHu AJifl flpyFHx axMoc^epHtix nmnn (Arvam.)-. (nocjieA- 
HHe nHTb 3 fiaHeHMH onpeflejieHH no cneKxporpaMMaM c 6ojii>niOH paapemaio- 
inen cnnon n AHcnepcnen b 4-m nopHAKe cneKxpa.) 



Mh bhahm, hxo xoxh 3$$eKx HesejiMK, ho oh npeBOCxoAHX, no-BHAHMOMy, 
B 03 M 0 H(HHe omH6KH. TaKHM o6pa30M, npeABapHxenbHHe peayjibxaxw KaK 
6yATO ynasHBaiox Ha ycHnenne jihhhh A^axepnn b nojiocKax ycoB, IIpeA- 
cxaBAHex 6ojibnioH HHxepec HccneAOBaxb axox Bonpoc caMHM BHHMaxejibHUM 
oSpaaoM, a xaKme paccMoxpexb BOSMOHCHOcxb noHBJieHHH HsoxonHnecKHx 
HOMHOHeHT He^ B aKXHBHHx o6jiacxHx. 

OneHb xpyAHO yKaaaxb npHHHHy paccMoxpenHHX b 3xoh paSoxe npon;ec- 
COB, HO HeCOMHCHHa, HO-BHAHMOMy , SoJIbHiafl pOJIb MaFHHXHblX HOJICH B HX 
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$OpMHpOBaHHH. flfljepHH^ npOHjeCCH THna, JJOTQpLie npOTp|iCaK)T BHyTpH 
CoJIH^a, iiorjiH 6 h 6HTb ^ctohhhkom Hacinp «yMepeHflOH» anei^raH, KoxopHe 
saxeM ycKOpaioxcfl b MarHBjxHwx nojiax aKxfafiHHX o0aiacxeH HaMbBepxHocxa 
GojiHu;a. Bhhoc H3 ray6^H| CoJiHU,a MaaenBKHX KybKOB ^eHxppJH^o^o aApa, 
B KoxopoM npoxeKaiOT x^pMoaAepHMe peaKAna, ]|pOAecc, poAobaHa bm- 
Hocy MaraaxHHx Baxpea ■© xeopaa naxea Ajii>(j[)Bepp; — epBa ^rftf'B03M0)KeH, 
ecaa Aaace 3xa obpaaoBaaBa oapyaceHLi CBoero poAa «MarHBxp^ HyaKOM», 
xaK KaK MjaraaxHaa aKpanapOBKa ae cnocobaa 3aA^>Kaxfc ay^HCxua xenao- 
obMCH *. ' ^ 

Boaee BepoaxHoa npaaaHoa^Baaexca, no-BBAHMOMyv Kpaanaa aeycxoa- 
HBBOCXb naa 3 MH B HeaxpaabHHx xoHKax MaraaxHoro pbaa, BOsaaKaiomaH 
npa BHelaiiHORi^ yMeABn^eHBB^rpaAHeHTa AaBaenaa. Gb^x aeAaBHO [ 24 ] o 6 pa- 
xaa BHiMaHae aa xo, axo ppa xaKOM apopecce Moryx BoaaPKaxb aacxapH 
c aaepraea KOCMgpecKax Jiyaea. IIo-BBAa^pjay, BcnH^iKa, ycH a aenpepwB- 
aaa aMabbaa BOsaaKaiox aa aeaxpajibHHx jiHaanx, coapoBOjKAaact yAapaoa 
BoaaoB, KaK axo noKasHsaeT npeABapaxeabaoe conocxaBaeaBe ax pacaoao- 
Hceaaa c xonorpa^aea Maraaxaoro noaa. OAaaKO axox Bonpoc xpeSyex paJiB- 
aeaaiero, BaaMaxeAbaoro Bayaeaaa, Ecah bxo noAXBepAHXca, xo o 6 pa 30 Baaae 
aacxap BHCOKoa aaepraa Kj b aacxaocxa, aeaxpoaoB b obAacxax aeaxpaAb- 
KHx xoapK MOHtex BH 3 Bax]^ aAepHHe peaKpaa. noAOjKeaae apecb bypex b as- 
BecxaoM cMHCAe aaaAora^aoe xoMy, Koxopoe aayaeao aepaBao b paboxax 
JI. A. AppaMOBBHa a pp. [ 25 ], 

B saKAiOHeBae cnaxaio cbobm poafom apaaecxa bAaropapaocxb T. B. Ka- 
aaaeBCKOH a E. H. JlaMopeaKo 3a yaapxae b obpabpxKo cpeKxppB a A. E. BaA- 
KOBOMy 3a noM0mb b noproxoBKe BAAiocxpapaa. Aaxop bAaropapea xaKHce 
3. P. JVfycxeAio aa aAopoxBopaoe pOcyjKpeake pesyAbxaxoB 3xoa paboxH. 

OKTfl6pt 1956 r. 

JI H T e p a T y p a 
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2. R. M c M a t h, 0. M o h 1 e r, A. Pierce, L. Goldberg. Ap. I., 124, 
1, 1956. 

3. E 1 1 e r m a n. Ap. J., 46, 298, 1917. 

♦ 9x0 6HCTpoe oxjiawpeHHe nopHHMaioipeHCfl b MarHHXHOM nyjiKe CTpyn 6 hjio 6 h ae- 
cymecTBeHHO toalko b tom CAy^ae, ecAH 6 h BeipecTBO Cxpyn coctoAao h 3 aHXHMaxepHH (!), 
HO xaKoe ponyipeHHe cahihkom ^aHxacxHHHo, htoGbe o hbm cepBesHO roBOpHXB. 
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A K A flEMHH HAVK CCCP 

HSBECTHH KPBIMCKOa A C T P 0 «> H 3 H H E C K O K OBCEPBATOPHH 

Tom XVII, 1957 r. 


CPABHEHHE BOflOPOjUHblX H KAJIbl^HEBWX 
CnEKTPOrEJIHOrPAMM H B 03 ByMCJ(EHHE ATOMOB BOJ^OPOj[^A 

BO OJIOKKyJIAX 

a. P. M.ycmeAi> u T. T. Lfan 

B pa6ore paccMaTpiiBaeica Bonpoc o MexaHiisMe sanyHeniiH ^oKKynoB b jibhhh H,. 
flna BToro cpaBHBBa»TCH cneKTporenHorpaMMu b nynax K, Ca+H H,, cHHTuec noMomfcio 
HBOHHoro cn®KTporejiHorpa$a oecepaaTopra. 3 tot cnemporenHorpa^ nosBOJiHar nonyHatB 
cnemporejiHorpaiaiH oHHOBpeMeHHO b Aayx ayqax, vto ■cmiio'iaeT ace b^ktu, bobhh- 
KaiontHe np* HeoAHoapeMenHux cHHMKax. HacTHroo peayatTaTH ^oTOMeTpmocKOH o6- 
pa6oTKH cneKTporenHorpaBOl npeacTaBaeHU na $Hr. 2, a — d. Ha aiHX picyHKax Aaeo 
teueHeHHe BHTOHCHBHOCTeH/K H /h. bo $noKKyaax, a laKHte HaMenenHe aroro oraomeHHH 
ana pwa ^CHpoBaraHX (oahhx h rex we b nyaai H, h K) paapeaoB Ha flHCKe. 

AeanHa Bcex ^oTOMeipHHecKHX paapeaoB HocMOTp6onbnioroHHcnacneKTporeHHorpaMM 
npHBOAHT K BHBOflaM: a) KOJieeaHHH bo Bcex cnyaaax aHawejibHo caa6oe, tom Kone- 
6aHHfl /jr; 6) B eomniHHCTBe cjiyaaeB xoa HHreHCHBHOCTH nepea ^noKKya aecBMa noflo- 
6eH xo;^'HHTeHCHBHOCTH /h , XOTH HHor«a H HMeKWCH HeCojibHiHe HapymcHHH aronaaKO- 
iOMopHOCTH (cm. $Hr. 4). O^HHHO AeJiaeMHH buboa o tom, too KanbHHeBue h BOAopoAHbie 
^OKKyjIU HMeWT BeCbMa paaJIHHHblH BHA, CBHaaH npOCTO C TOM, TO0|AAH H,-4uiOKKynOB 
KOHTpacTH B OTHHH H, H KOHe6aHHH 1 ^^ OT MecTa K Mecxy anaBHreAbHO MeHbme, tom koh- 
TpaCTbl B JIHHHH K A^H K-^OKKyAOB. 

B xpoTbeM paaAene cTaxbH npoaeAeH TeopeTHaecKHi aHanaa nonyHeHHbix peaynbiaiOB. 
B ocHOBy 6oJiee paHHHe buboam [1] OAHoro h 3 aaTopoB HacTOHmefl pa6oTbi o tom, 

TOO Boa6yWAeHHe htomob Ca+ b jihhhhx H h K bo $noKKynax h b HeaoaMyweHHOH xpoMo- 
— aneKTpoHHUH yaap, npaaeM Kone6aHHH aneKTpoHHoi TeMnepaiypu b otom cny- 
qae aaKHioTOHbi B npeaenax or 6000 ao 8000°. OTnpaBHHHCb or stex peayabTaxoB a ot 
$H r. 2, a—d HacTOHweH cTBTbH, HOKaaaHO, too MexannaMOM HaayqeHHH Boaopoaa b H,-$noK- 
Kynax npa yKaaanHHX TeMoepaxypax ne Mowex 6biTb aneKxpoHHUH yaap. B 3 tom cnyqae, 
B CBH3H c eoHbiHHMH aHeprHHMH B036yWAeHHa H HOHHaaHHH axoMOB H H ObicxpbiMH KOJie- 
6aHHHMH $yHKHHH (cM. [3]), Kone6aHHH /h, 6hhh 6h anaqHxenbHO 6onee cHJibHUMH, 
qeM Kone6aHHfl /g, too npoxHBopeqHX HBMeneHHHM oxHomennH /k : 

H OXHOmeHHH (/^ — 1) : (^Ha — ** ® 

OOcywAeHHe axon xpyaHOcxH npHBOAar k BbiBoay o tom, hxo xpoMoc^epa bo $jiok- 
Kynax HBJraexcH Kpafine HeoAHopoAHHM oOpaaoBaHHeM h BKHMqaex ajieMeHxu c caMbiMB 
paajiHHHUMH xeMnepaxypaMH. 3xox bhboa o neoAHopoAHOcxH xpoMoc^epbi, caenaHHHH 
ywe paHee b (1], noAXBepwaaexca nocneaHHMH HCcaeaoBaHHaMH [6], [10], [11]. Cxoahub 
xoA HHxeHCHBHOCxefi /g a ^H« Mowex 6bixb o6bacHeH xennoBUM BsaHMoaea- 

cxBHeM Meway oxAenbHbiMH xeMnepaxypabiMH KOMnoHeHxaMH xpoMoc^epu bo ^OKKynax. 

COMPARISON OF HYDROGEN AND CALCIUM SPECTROHELIOGRAMS AND 
THE EXCITATION OF HYDROGEN ATOMS IN FLOCCULI, BY £. R. Mustel, 
T. T. Tsap. The mechanism of emission in H, flocculi is considered hy comparing 

m 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



i Mil I I Pill- IllllllllOi! M liaiJIJ _ 

Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


spectroheliograms in K, Ca+ and H, , taken with the double specetrohliograph of the 
observatory. With the aid of this instrument simultaneous spectroheliograms in two 
regions of the spectrum can be taken, thereby excluding all effects, arising from non- 
simultaneous observations. Some of the results of the photometry of the spectrohelio- 
grams are given in fig. 2, a—d, namely the variation of the intensities /jj. and /„ in 
flocculi and the variation of their ratio for several fixed sections on the disk. * 

An analysis of the photometric sections and a careful examination of a large number 
of spectroheliograms lead to the following conclusions: a) the variations of Ig are in all 
cases much smaller than those of /j^ ; b) in most cases the variation of intensity through 
the flocculus is very similar to thSt of /jj^ although sometimes there are small deviations 
from this law (fig. 4). The usual conclusion, that the appearance of the calcium and 
hydrogen flocculi is very different is due to the fact that contrasts in i7,-flocculi and the 
variations of from point to point are considerably smaller than for the K-flocculi. 

In the third part of the paper a theoretical analysis of the derived results is given. 
The former conclusions of one of the authors (1] are used: the excitation of Ca+ atoms in 
the H and K lines in the flocculi and in the undisturbed chromosphere is caused by electro- 
nic impact, the electron temperature varying in this case within the limits 6000— 8000*. 
Using th^ results and fig. 2, a~d of the present paper, it is shown that the mechanimn 
of excitation of hydrogen atoms in /f,-flocculi at the above-mentioned temperatures cannot 
be electronic impact. In this latter case (because of the high energies of excitation and 
ionization of H atoms) the variations of would be much larger, tha n those of , 
and this contradicts the variations of the ratio : /g given on fig. 2, a—d. * ' 

A discussion of this difficulty leads to the conclusion that the chromosphere in floc- 
culi is a highly non-uniform formation and contains elements with very different tempera- 
tures, This conclusion about the non-uniformity of the chromosphere, made already 
in [1], is confirmed by recent investigations [6], [10], [11], The similar variations of 
^ H, ^*8- 2. a—d can be explained by a thermal interaction between separate 

temperature components of the chromosphere in flocculi. 


1. B pHfle npeAHflymax panee onySnHKOBanHHX paSoi no ^nsnKe ^jiok- 
KyjiOB [11, [2], [3] OAHH H3 aBTopoB HacTOHDteH pa6oTU npnmen k cjieAyioii(Hi( 
buboabm: 

a) Bo36y}KfleHHe h CBeHenne aiOMOB Ca+ b jihhhhx H h K b HeBOBMymen- 
HHx uacTHx cojiHeuHoro flHCKa o6yeaoBJieHM ajieKipoHHHM yaapoM. 6) Tot 
jKe MexaHH3M (aneKTpoHHMH yffap) HMeoT mocto a«h CBeuennH H h K jnnnfif 
BO $ji0KKyjiax. 9$$eKTHBHOCTb flannoro MexannaMa ycnnena xem, hto cene- 
HHe BoadyacAeHHH aioHOB Ca+ aneHTponnuM y^apoM b jihhzhx H h K otho- 
cHiejibHO BejiHKo [4], ma jihhhh K nopHflKa 10-«cm®. PeKOMCHHaAna b o6ohx 
cjiyuaHX a) a 6) ne MoryT arpart aaKaKoa pojia [1], b) CBeaeaae axoMOB 
BOAopoAa B jiHHBa B HeB03MymeHHHx aacTHx cojiaeuHoro ABcaa 
onpeAonflexca poKOM^HHaitaflMa npoxoaoB a dJieKxpoaoB. PacuexH noKasu- 
BaiOT ([2], exp. 116), axo npa tom aacne Nj, npoxoaoB b xpoMoc^epe * hba 
1 CM* a KoaaeHxpaaaa aneKipoHOB aoxopue buboahtch aa Ha6moA6HaS, 
KoaaaecxBO KBaaTOB H*, BoanaKarontax npa peKOMSaHaAaHX, npaenaaa- 
TCJibHO pasHO TOMy KoaaaecTBy KBaaxoB H*, Koxopoe b AGHCXBBxeAbHOCTB 
BbixoAHx B3 xpoMoc^epH (b3 tofo hcg cxojiSa c ceaeaaeM 1 cm*) b aeaxpanb- 
Bbix aacxHX naaBa norAonieaBH H,. BuBoAbi a) a b) noaBonana oCiHcaai^ 
paajiaaaHa bba cneaxporenaorpaMM b aeBoaMynieaBbix aacxax cojiaeaaoro 

B KaaecTse MEnniiajiLHoro snaaeHHH Np moucho ssflTb Huxerpan f ntdh 
no seen xomne xpoMoc^tepu. ^ 
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;^HCKa (thm, Hex apKoro ^jioKKyjibHoro CBeneHUH), b nacTHOCTH Ha- 

JIHHHe «BHXpeH» OKOJIO COJIHeHHHX nATCH B Ha H OTCyXCTBHe HX B JIHHHHX K 

H H. 

OAHaKo Bonpoc o MexaHHaMe HaJiyneHafl b ahhhh HaBflpKHX 
K y Ji a X ocTaacfl b yKaaaHHBix pa 6 oTax [11 — [31 HopeiueHHUM, xoxa h 6 tuio 
VKaaaHO, hto bo mhofhx cjiynaflx Gojiee BepoHTHHM HBJiflexcfl peKOM 6 HHai^HOH- 
hhS MexaHH 3 M. a HMeHHO, noAcnexH noKaaajiH ([21, exp. 116), hto npH aJieK- 
TpOHHod xeMnepaxype 7’i^?:^7500'^ 3 ^[Kj^eKXHBHOCTi> npoi^eccoB B 036 y>KA®HHH 
ajieKxpoHHBiM yftapoM h peKOM 6 HHa^HOHHUX IIpo^eecoB ofliiHaKOBa. Hpit 
3 Tt)M 611 IJ 1 npHBeABH pHA apryMBETOB B nojibay xoro, ato o 6 hbho ajieKTpOH- 
HaA xeMnepaxypa bo $JioKKyjiax ne 6 ojibiiie 7500°. OAHaKO b axH pacTOXH 
BXOAHAa BecbMa neonpeAe^ienHafl sejiHAHHa N^iH) — bhcao nefixpaJibHHX 
aXQMOB BOAOpOAft B XpOMOC^Ope HBA 1 CM* B OCHOBHOM COCXOHHIPH, KOXOpOB 
CaMO MOHCeX ShTB HyBCXBHXeJIbHOH ^yHKAHBH BABKIpOBHOH TaMBOpaTypH 

(HOHHsaAHH BOAOpoAa aJieKxpoHHHM yAapoM). KpoMe xoro, b xex Hce pa6otax 
121, [3] yKasMBajiocb, ato Bce Hce npa AOCxaTOHrfo bhcokoh teMnepaxype 

(oHeHB apKHe ^JIOKKyjIH) 3$(|»eKXHBHOCXI> B036y>KAai0IAHX CXOAKHOBeHHH 
MO>KeX npeB30HXH 3$$eKXHBHOCXb peKOMSHHaUiHH. 

GjiBAyaT OTMBTHTb, BTO BCfl 3xa iipo6ji6Ma BOCBME cJiOHCHafl H K OB penie- 

HHIO CABAyaX nOAXOA^^ OCXOpO>KHO. OaHHM H3 MBTOAOB ee peillOHHH MOIKBX 
Shtb cpaBHGHHe BOAopoAHMx H KaJibAHBBHx cneKxporejiHorpaMM, neity h 
ijpcBfliAeHa HacxoflmaH paSoxd. 

2. fl,BOHHOH cneKTporejiHorpa^ 6auieHHoro coJiHe^Horo TenecKona o6- 
CGpBaxopHH [51 no3BOJifl6x nojiy^axb cneKxporcjiHorpaMMH o A h o b p e 
M e H H o B jiynax flsyx jihhhb, HanpHMcp Ha h K. (Xo^see, KaHcnuE 3Jie- 

MeHT COaHeEHOH nOBCpXHOCTH BO BpOMH (J)OTOrpa$HpOBaHHH CHHMaeTCH 

b o6ohx jiyEax b oahh h tot jko momoht. ) 9to abjihotch ApeaBBinaHHO BaatHHM 
o6cTOHTeabCTBOM, h6o KaatflHH ynacTOK noBepxnocTH CoJIH^a nojiynaeTCH 
B-paanHEHHX jjyqax npa coBepmcHHO oflHHaKOBHX aTMOC$epHHX ycaoBHHX. 
KpoMe Toro, tcm caMUM HCKJiioBaioTCH Bce BoaMoatHue HSMeHeaHa b caMMX 
flCTajiHX na Connive, KOTopne HeAbSH yAecTb b tom caynae, ecan cneKTpore- 
aHorpaMMH b flByx ayaax noayaaiOTCfl oAsa aa Apyron. 3tot cneKTporeaao- 
rpa$ HcnoabsyeTCH ajih eateAHeBHOH cieMKH Bcero AHC^a CoaHAa b ayaax 
aHHHH H H K, Ga+. J];HaMeTp H3o6paHteHHfl CoanAa aa 3thx cHHMKax — 44 mm. 
B Haniea pa6oTe 6Haa TaKate HcnoabsoBaHa KOM6HHaAHH, AaioiAaH H3o6pa- 
HtCHHe AHaMOTpoM 120 MM. 

SaAana nacTOHiAero HCcaeAOBaHHfl aaKaioHaaacb b tom, ato 6 h naBTH pac- 
npeAGaeHH© apKOCTH Ha cneKiporeanorpaMMax, CHHMaeMHx b ayaax H* h 
K, BAoab KaKoro-aH6o CTporo ^HKCHpoBaHHoro aa ahck© Coanaa aaapaBae- 
hhh. B CBH3H c 3THM apH cbeMK© Ha caeKTporeaHorpaMMU BaeaaTHBaaacb 
ceTKa, KOTopaa aa o6eHX caeKTporeaaorpaMMax aepeceaaeT b tohhocth oahh 
a Te Hce MecTa coaaeaaoro ahckb. Ha I, a n 6 npoACTaBaeabi caeKTpore- 
aaorpaMMbi, acayaeaHue cooTBeTCTBeaao 1 a 2 ceaTaSpa 1956 r. HepBaa 
napa noayaeaa Sea ceTaa, BTopaa c oeTKofi. 

Hepsaa a^eab cneKTporeaaorpa^a bo BpeMa cbeMKa paBaaaacb 0.065 mm. 
BTopaa meab cneKTporeaaorpa^a ajih aHHaa R cooTBeTCTBOBaaa 0.32 A, 
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;^JIH aHHHM Ha HCMHoro BapbHpoBajiacj^ OTO AHH KO AHK) H B cpeflHeM eocxafi- 
jiHJia 0.20 A. 3 th mnpHHH nHmb HeMHoro MeHtme xex cneKTpa,aBHHX yna- 

CTKOB, BHyrpH KOTopHx cocpefljOTOTOHa HaH6ojiee apKan 3 mhcchj^ i^eHxpaJiB- 
HHX HaCTeH COOTBeTCTByiOmHX JIHHHH H« H K. TaKHM o6pa30M MO^KHO CHM- 



0Hr. 2) a, 6. ConocTaBJieHHe HHTeHCHBHOCTen Ha cneKXporeJiHorpaMMax, nojiy- 
qeHHUX B jiyqax jihhhh h K. Eahhhum HSMepeHHH a6cuHCc — ceKyH^H flyrH. 


Taxb, HTO Ha cneKxporeaHorpaMMax, chhxhx b jiynax jihhhh h K, pacnpe-^ 
AejieHHe apKOCxH Ha ahckg cooxBeTcxByex c flocTaxoHHOH cxenentio npH6jiH- 
HCeHHH HBMeHeHHHM HOJIHOH 3HeprHH, H3JiyaaeMOH B BKTHBHHX MeCXaX 

yKaaaHHHMH 3 mhcchohhhmh jihhhhmh. Bojiee xoro, oxKJiOHenHe ox hojihoh 
mHpHHU aMHccHH B CTopoHy yMeHfciueHHH niHpHHH mejiH y Hac 6ojibme ajih 
attHHH Ha, HBM J{JIH HHHHH K. 3tO, JCaK JXBrKO HOHHTB, JIHHIb HOBBiniaeT KOH- 
TpacT CHeKxporejiirorpaMii, CHHMaemiixBJiyqiax Ha, no cpaBHeHHio c KOHXpa- 
CTOM CHeKTporejiHorpaMM, cHHMaeiiiux b Jiynax K. Biiecta c tom; mk iiu 
ysHAHM B cjieAyiW^M[ pasA^jie, AaHHoe o6cTO«iTejibCTBO Momex hhioh' ydit- 
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JiHTb HauiH ocHOBHwe BHTeKaiomHe H3 o6cy)KAeHHfl nojiyneHHHX 

MaTepnajiOB. 


OoTOMeTpHR cneKTporejiHorpaMM npoHSBOAHJiacb cjieffyiomHM o6pa30M. 
B OAHOM H3 npHMoyroJiBHHKOB, o6pa30BaHHHx ceTKOH Ha cneKTporejino- 




rpaMMax ($Hr. 1,5), ^HKCHpoBajioct 
coBepmeHHo onpeAejieHHoe nanpaB- 
JieHHe, napajiJiejiBHoe hhhhhm cgt- 
KH, BnenaTaHHOH na cneKxporejiHo- 
rpaMMax, h BAoat axoro nanpaBJie- 
HHH c HOMOmbK) MHKpO^OTOMeXpa 
MCD-2 npoH3BOAHJiocb $oxoMexpH- 
poBaHHe o6eHx cneKxporejiHorpaMM^ 
PasMep oKoniKa MHKpo^oxoMexpa 
npH H3MepeHHH oSghx cneKxpore- 



/ j L * 

^ ' 

• • • 

to 1.2 1.0 Is 1 .B 2 M I'h^ 


WlHa 



n\ 1 i I » _ t 

"iJ n to is ■■ is lu 


Oar. 2 , 9 , 8 . ConocxaB JieHHe HHreHCHBHOCTen na cneKxporejiHorpaM- 
Max, nojiyneHHBix b Jiynax jihhhu h K. Eahhhabi HaMepeHHH 
a 6 ciiHcc — ceKyHAu Ayrn. 


JEUiorpaMM 5pajicH cxporo oAHHaKOBiJM n paBHtiM .(y!oxV!5 na ahckg 
C qjXHi^a (apHMepHBiH paanep cojihohhhx rpanya)* B Kanecxae HcxoHHUKa 
apa«H0fiaii HcnojibaoBajiHCB npaJiancamHe k (j^jioKKyay HeBoaMymeHHife 
^ficxH coaHeHHoro ahckb, npaneM $AOKKyjiH ajih HSMepeHaa aHSapaOTCb 
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no B 03 MOWH 0 CTH B ^eHTpaJIbHHX HaCTHX flHCKa. 06mHH HyJIb-nyHKT OTCTOXa 
KoopffHHaT Bfloab HSMepaeMoro nanpaBJieHHfl ajih o6eHX cneKTporejiHorpaMM 
onpenejiflacfl hhthmh ceran, nepneHflHKynapHHMH 3T0My HanpaBJienHio. 

TaKHM o6pa30M, «jih KawAoro BM6paHHoro HanpaBnenna, nepeceKaiomero 
<]^aoKKyji, naMH nonyaaaocb pacnpeAeaenae apKOCxn no AHcny Connaa, 
cooxBOXcxByioiaee b nyaax Ha a K b xoanocxn j 
xeM Hte caHBiH MecxaM A^cKa (cjieAOBaxenbno ^ 

H $jioKKyna). fl 

PGSyJIbTaTW HSMGpGHHH HGKOTOpHX 

H36paHHHX CHGKTpOrejIHOrpaMM H H36paHHHX 
HanpaBJieHHH npeACxaBJieHH Ha $Hr. 2, a d, 

HHXeHCHBHOCTb /r H /h* 3THX HepTGHCaX 

BupaHcena, Kan yKaabiBaJiocb, b eAHHHAax hh- 
TeHCHBHOCTH npHJiewaiAHX HeBOSMymeHHMX 
MecT coJiHeHHoro AHCKa. 

Ha KaHCAOM pncyHKe BepxHHH rpa$HK Aaei 
HdMeHGHHe /k b AO Jib ABHHoro HanpaBJieHHH, 
cneAyioiAHH rpa$HK cooTBexcTByex HSMeHenHio 
xpexHH Aaex HaMeHenne oxHomeHHH /k ’• 

BAOJib xoro Hce HanpaBJieHHH. 

npencAe hgm nepexoAHTb k o6cyH;AeHHio 
npeACxaBJiGHHHxJ MaxepHaJioB, cAOJiaeM cjie- 
saMenaHHe. Khk ynce yKaatiBajiccb, 

<]^JIOKKyJIbHHe HHXeHCHBHOCXH B JIHHHHX K H 

Ha Ha $Hr. 2, a— 61 oxHecenw HaMH k HHxen- 
CHHHOCXH npHJiejKamero HeBOSMymeHHoro abckb 
C oaHAa. TeM caMHM mh cHHxaeM, hxo b c h 
HSM epneMaH AHxencHBHOcxb hhh onpeAe- 
anexcH ^aoKKyaoM. xoro hxo6h no- 

HCHHXb cKaaaHHoe, o6paxHMCH k $Hr. 3. Ha 
Hen HcnpHOH aHnnen HSoSpaaceH cxeMaxHHecKH 
KOHXyp aHHHH Ha B HeBOBMyntGHHHX HaCXHX 
coanGHHoro AHCKa, nyHKxnpoM — Konxyp xoh 
H ce aHHHH B npHaejKameM (|)aoKKyae. JIhhh- 
HMH aa OXMGHGHU rpaHHAH BxopoH lAeaH cnGK- 
xporeaHorpa$a. 






CoraacHO cKasanHOMy, BeaHHHHa /h« na 


Ohf. 2 , d. ConocTaBaeHHe 
HHT6HCHBHOCTeH HS CHeKTpore- 

aHorpaB4Max, noayHeHHUx b ay- 
qax aHHHH H K. EaHHHAfit 
H3MepeHHfl a6cAHCc — ceKynaH, 
ayrn. 


4 )Hr. 3 paBHa y nac /h«=(^+^) • ^Ae 
6 yKBaMH A n B o 6 o 3 HaHeHH naomaAH coox- 

BGXCXBGHHHM 06 pa 30 M SamXpHXOBaHHHX $H- 

ryp. PaccMaxpHBaGMHH cay nan cooxBGxcxsyex 

npGAnoaoHCGHHK) o xoM, Hxo $aoKKya npocxHpaexcH na b c lo xoaiay xpo- 
Moc^epH, X. e. OH HBanexcH npocxo BoaSyacAOHHHM cocxohhhgm xpoMoc^epu 
B AaHHOH o6aacxH. OAnaKo b bhab npeAnoaoHCGHHH mojkho 6Hao 6 h Aony- 
cxHXb, HXQ $aoKKya HBanexcH 6oaee nan Menee HesaBHCHMbiM o6pa30BaHHeM, 
pacnoaoHCGHHUM hba oxHOCHxeabHO HGBoaMymeHHOH xpoMOc$epoH. Sabcb 
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3a 3HeprHio (pjiOKKyjia npHniJiocfc 6 h bshtb njiomaAb A h xiTHOCHTt 3 Ty anep- \\ 
mio BHOBb K njiomaAM B. B 3tom cjiynae mh, nojibayacb yKaaaHHtiM onpe- V 

AejieHHGM /h,, MOHceM HanHcaxb: ; 

^ / A s 

(1) I 

AnaJiorHHHoe BbipanteHne mohcho HanHcaxb h ajih aBHHH K. Xoff oXHoraeniifl ^ 
BeaHHHH A : B aHHrift K h Ha, x. e. oxHomeHHH (/k— 1) : (^Ha — 1) npe^- i 
cxaBaen Ha $Hr. 2, a n 6 noA sepxHHMH xpeMH rpa^HKaMH. 

CaeAyex, oAnaKO, ynaaaxb, hto paccAiaxpHBaeMHH BapitaHt Maao sepoH- 
XeH. G $Z3HHeCKOH XOHKH 3peHHfl H C XOHKH 3peHHH XpOMOC^epHl^X Ha6aK)- 
AeHHH ropa3AO ecxecxBeHHee czHxaxb, hto ^jioKKyji npocxHpafexCH Ha a c k> 

xoamy xpoMoc^epH, h6o noA $JloKKy- 
aaMH pacnoaojKeHa xaKHce anoMaabHafl | 

o6aacxb coaHezHofi o6oaoHKM c no- i 

BLimeHHOH cxeneHbK) B036yjKAeHHH — 
$aKea, npazeM HMetoxcH ace ochobhhhh 
cHnxaxb [1], Hxo b CMbicae xenaoBoro 
pea^HMa $aoKKya HetipepblBHo nepe- 
XOAHT B HHHCepacnoaOHCeHtiHfi $aKBJL 
KpoMe xoro, paccMatpHaaeMbift aro^oa 
BapnaHX c pasAeaeHHfeiit smhcchh Ha 
ABe aacTH A n B mojkox HMexb MecTo 

3. K ortpewfleHHio BHeprHH, Hsny- oH-fft^iecKaH tom» 

HaeMOH ^aoKKyaoM. ^JiOKKyna b aenxpe aHHHaHa(AAH K) 

MeHbme eAHHHAu, xan 4x6 nepea 4 ^aoK- 
Kya Mbt HenocpeACXBeHHo bhahm Ahhchhc caoH «HeB03MylAeaH6ft> Ixpoiid- 
c$epH, HocHaaiomHe aneprHio c HHxencHBHocxbio, onpeAea/teMOH ttadmaAbiD B, 

Ecan >Ke $aoKKya HenpospaneH, xo BeaHHHHa {A +B) h ecxt. HenocpeActBenfio 
HHxencHBHOcxb caMoro $aoKKyaa. Bmecxe c xeM HMeioxca BCe 6CHoaaHHH 
CHHxaxb, qxo ^aoKKyabi AGHCXBHxeabHo nenpoapaHHH b cBCxe HenXpa an^^ 

HHH Ha H K. Bo-nepBbix, Aaace b HeB 03 My^^eHHBtx nacxHx xpoMoc^epbi ee 
onxHHecKaa xoama b aentpe aHHHH H^ (a xeM 6 oaee K) ne J^enbine eAHHHABi, 
a no~BHAHMOMy, Aaace 6 oabme (AHcityccHio axoro Bonpoda c^, b [6]). BMeCxe 
0 xeM BO $aOKKyaax 3 xa onxHaecKaH xoama b CBnen c ttOfeilmeH- 
HHM cocxoHHHeM B 036 yH<AeHHfl axoMOB H Soabine, aeM b coceAHHjt HeB03- 
MyiaeHHHx Mecxax CoaHna. 06 3xom roBopnx, nanpHMep) XOX ^^anx, 4Xo 
aHHfiJj ttoraomeHaa Ha b ^aneaax ranpe, hbm b coceAfinx Mecxax, a cjibao- 
BaxeabHO, aean^MHa b ^aKeaax (h $aoKkyaax) 6 oabiiie, neM fi coceABHx 
Mecxax. 

/^aaee, HSBecxHo, hxo noxeMHeHne ahckb CoanAa b AeHxpaabHblX HacxHX 
azHHH Ha (h oco6eHHo K) KaK AJifl HeBosMymeHHHx 4acxefi Coafina, xaK 
0 A^H $aOKKyaoB oxHocHxeabHo Maao. 9xo Mo)kho oe-bHCHkXb xoabKo ao^ 
cxaxoHHO 6 oabmoft onxHkecKoi xoamefi xpoMoc$epbi b kenxpe hhemh m K. 

yzHtHBaH ace cKaaaHHoe, mkhmcbm ocHOBaHHH cHHxaxb, 4 xo AeScxsaxeabHO 
pasaOHceHke ^aokkyabHoro HaayHeHHa na abb cocTaBaaromne A A B ttpeA- 
cxasaHexcH BecbMa MaAo o6ocHoBanHHM. yaHxbiBaa Bce BbimecHaaaHkoe, 

m 
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oCpaxHMCH K o6cymHeHHK> npeflcTaBneHHoro na 2, a d Mate- 

paana. 

3. PaccMOTpeHHe 4»Hr. 2, a—d noKaaHBaei, bto b 6ojiBmHHCTBe cny^iaeB 
HMeercH floBonbHO TecHaH cbh3i. weMCfly xo«om HanyHeHHH b hhhhh K 
a b jihhUm xoth b oT«ejibHHX cnyBanx H HMCioTca OTKJioHeHHH. 3tot 
BHBOfl o6 odmeM xapaKiepe KpHBUX na $itr. 2, a—d aoflTBep»{«aeTCfl 
HenocpeflCTBfeHHMM tmaTenbHHM conocTaBjieHBBM 6onbinoro KOJinae- 
CTBa cneKxporejiHorpaMM (HBraxHBoB), cHflXHX oflHOBpCMeHHo b H. h K. 
npaKTHHec«H Bce floctaxoaao xeMHHe (Ha HeraxHBe) Mccxa na K-cneKxporpaM- 
Max BHHHH H Ha H.-ctteKXporeji0orpaMMax, npaneM coaaaexcH xanoe bhc- 
qaxJieHHc, HXO o6m«fi bhb $nOK«yjiOB B HHHHH H. oxnHqaexcH ox BHfla 
$HOKHynoB B 3IHHHH K xoabKo 03-8a oxHocHxenbHo Manoro KOHxpacxa 
^aoKHynoB b nepBofii n3 yKasaHHHX jihhhS . Hmbhho no 3xoh hphhhbb na 
cneKxporejiHorpaMMax, nonyqaeMHx b hhhhh Hi, BiiaeaHroxcfl xojibko caMBie 
apKHe qaexH ^aoKHyaoB, b xo BpcMfl kbk bo ^JioKKynax, cHHMaeMux 
B HHHHH K, oxqexftHBO BHflHH BCB, flajRe cna6ue MeaKae aexaaH. Oco- 
6eHHo HHxepecHU B aBHHOM oxhohibhhh xe napaue cneKxporeaHorpaMMH, 
rflo no qncxo ^oxorpa^nnocKHM npnmiHaM Boo6tt^6 bc 6 H«-<j[)JioKKynIii bwhijih 
KOHxpacxHO, a K-$aoKKyjiti ne Konxpacxno. B axnx cnyqanx aerne Bcero 
npocjiGAHXb o6^^y!o cxpynxypy H, n K.“$noKHy^oB. Oann na xannx cjiy- 
qaeB npeflcxanaen jiaiin na 1, fl- BHHMaXeabnoe cpannenne o6eHX 

cneniporeanorpaMM nonaauBaex, nxo nonxn bo bcgx aetaanx ^aoRnyau, cnfl- 
x£i6 b aHHHHX Ho H B K, npaKXiM#6Kn xoBsSBCXBenHH . |£(aaee, MaaiiMH Koa6- 
6aHnflMn BBanqnHbi /hi h» nanpoxnB, anaanxcabno 6oabniHMH KoaG6aHHfliiit 
Beanqnnu Ik aerno oeiHcnffexon xox 4»aKX, nxo KoaeSanna oxHomenna 
Ik ■ In, caeayiox 6aH3KO o6meMy xo«y Bdanann Ik n In,- 

Mh yKa3aaH,qxo b neKoxopux caynaax HMeioxca oxHaonenna ox o6n^e^o 
xoaa B Beannanax Ik a In, • TaK6ro pojua oXHaonenan aynmfe Bcero aaMexnxb, 
nocxpouB rpa^HK aaBBcnMocxa BeannnnH Ik ot Ih, fl^a Kancfloro o6pa6o‘ 
xannoro pa3pe3a na cnBKXporeanorpaMMax. Bean aaBBCHMOcXb Mewny Ik 
a /h, aBaaexca oj^oanaBBoft, xo mu 6yaeM uMBXb neKOXopyro naannyio 
KpHByK) c paaBpocoM xonen, onpe«ea6HHUM xoabRO omn6KaMa nsMBpeann. 
B npoxHBHOM caynae Byaex auetb mgcto aaMexnaa ancnepcaa xonen. 

TaKHe saBHcnMoeXB Ik ox In, npeflcxaBaenu «na Kamaoft h 3 ^nr. 2, a—d. 
Mu bhahm, qxo B ochobhom aaBHCHMOexb Montay /k n In, ffoexaxonno xecnaa, 
no B neSoabnloM nacae caynaeB 3xa anenepena npeBumaex omaBRn aaMG- 
penan. TaKne caynan 6yayx onneanu b Konne cxaxbH. 

OflnaKO, oxBaeKaacb ox 3 Xhx otaaoaennH, caeayex aanexnxb, nxo Bce we 
B BoabniHHCXBe caynaeB o6mee cxo«cibo b xoae Beanann /r n In, 
coGaroflaexcfl, laK axo 9xa oBmaa aaKonoMepnooxb n aoawna 6uxb oBcywflena 
B nepByio oaepeab. 

EcxecxBenno, axo aaaaaa bhobb CBoanxcn k BUHcnennio Bonpoca o xom, 
KanoB MexannsM naayaeHHH ^aoKKyaOB b aannH H.. Bonpoc we o MexannaMe 
H 3 ay aenna ^aoKKyaoB b annnHX H n K. , Ca'*’ mu 6yaeM canxaXb peniennuM 
Bce ^nanaecKne apryMenxu, ocnoBannue na Ha6nH)fleHHHx n cooiBexcxByromne 
pacaexu II] CBHaexeabcxByiox o XOm, axo MexannaMOM nanyaenns b aHnnax 
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H H K flBJiHexcfl ajieKTpoHHHH yAap. B toh >Ke pa6oTe [1] noKaaano, hto a^h 
o6x>flCHeHHH Ha6jiK)AaeMoro CBeneHafl ^jioKKyjiOB b jihhhhx K h H TpeGyexca ^ 
oxHOCHxeJifcHo HesMCOKan xeMnepaxypa, nopaAKa 7000—8000°. HoBoe ana- f 
aenne Aaa a^^eKXHBHoro ceHenna BoaSymA^HHa axoMOB Ca'*’ ajieKxpoHHBiM 
yAapOM 14] eme noHHjKaex xpe6yeMyH) ajieKxpoHayio xeMnepaxypy, Boaee 
Toro, AGJiHH pflA $aKTOB (HanpHMep, oicyxciBHe aanpeimBHHHx jihhhh 1| 

KHCJiopoAa B cneKxpe xpoMoc$epH n Ap.) CBHAexeJiBCTByeT xaKJKe o tom, hxo ^ 

3xa xeMnepaxypa ne Moa^ex Shxb bhcokoh [1], ) 

IlepeHHCJiHM xenepb BOSMoacHHe MexaHHSMH CBeaeaHa BOAopoAa b jihhhh He " 

A. Bo36y>KAeHHe BOAopoAHHx axoMOB ajieKxpoHHWM yAapoM c nepsoro 
ocHOBHoro ypoBHH Ha xpexHH ypoBeHb c nocJiGAyiomHM.nepexpAOM 

B. IIoHHaaAHfl BOAopoAHHx axoMOB BJieKxpoHHHM yAapoM c nocjieAyio- 

men peKOM6HHaAHeH, conpoBoacAaioiAeHCfl nonaAaHHGM ajieKxpoHa na xpexHH ! 

ypoBeHB H nepexoAOM 3 -►2. 

B. Bo36y>KAeHHe axoMOB BOAopoAa bjibktpohhhm yAapoM co Bxoporo 
ypoBHfl Ha xpexHH c nocjieAyioiniHM nepexoAOM 3 2. 

r. MoHHaaAHfl axoMOB BOAopoAa HajiyaenneM c nocjieAyiomHMH penoM- 
SHHaAHHMH H HSJiyaeHHeM KBaHTOB B Ha. 

PaccMOxpHM CHaaajia MexannaM B cjiyaae B036y>KAaHHfl axoMOB na- 
Koro-jiH6o BJieMGHxa c ypoBHH i na ypoBeat /c aaeKxpoHHHM yAapoM mh MOKew 
HanHcaxb [1] aah HHCJia nepexoAOB, coBepniaiomHxcfl b exoaSe c hjio- 

lABAtK) CBHeHHH 1 CM^: 

Ni^k — NiMikPiky ( 2 ) 

rAB 



TAB /V^— HHCJio axoMOB AABHOro aaeMGHxa b hcxoahom c.octohhhh iy coAep” 
ataiAHXCH B yKasaHHOM cxoJi6e; — cpeAHHB dABKxpOHpaH KOHueHxpaAHH 
B cxojiOe (bo $aoKKyjie); — cpeAHee a^^eKTHBHoe ceHeHHe ajih bo3- 

SyjKAaiomHX coyAapennH; — Hacxoxa jihqhh, B Ta6ji. 1 npHBeABHU 

SHaHeHHfl JiorapH^Ma $yHKAHH ajih jihhhh K, Ca;^, a xaKace ajih pasjiHHHtix 
nepexoAOB b axoMe BOAopoAa (cm. Aanee). 

CHHxafl, KaK cKaaaHo, hxo mh hmcgm abjio c B036y)KAeHHeM. axoMOB bo- 
AopoAa no cxeMe 1 3 2 1, nanniiieM aji« oxHoraennH HHCJia 3 thx coyAa- 

peHHH iVi^ 3 (H) K HHCjiy B036y>KAaK)iAHx coyAapeHHH (Ca'^) b qacxoxax 

jihhhh K, Ca*^: 

VVl(H) gi3 /•i3(H) 

^1^2 Afi(Ca+)9i2/-i2(Ca+)- (4) 

BejiHHHHU iVj (H) H iVj (Ga'*'), khk ?Hcaa aioMOB, Haxonfln^uxcH ii ochob- 
HOM cocxoHHHH, Moxyx 6 iiixb npHpaBHGHH c 6 oabinoH CxeneHbio xohhocth 
nOJIHblM HHCJiaM aXOMOB B COOTBexCTByiOmeM COCXOHHHH HOHHSaAHH, X. e. 

BGJiHHHHaM N (H) H TV (Ga*^). TaK KaK noxeHAHajiu HOHHsaAHH BOAopbAa 

H HOHH30BaHHOro KaJIbAHH HpHMGpHO OAHHaKOBbl (paSJIHHHG COCTaBJIflGX 
BCGro 1.7 3 b), hbMghghhg oxhoihghhh tv (H) : TV (Ca"^) ox MGcxa k Mebxy bo 
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Ta6jtHua 1 


T 

KaJibitHft, 
JIUHHH K 

BoAopon 

A\->3 

oo 


5000® 

5.39 

4.97 

^45 

6.47 

7600° 

6.38 

0.93 

1:94 

7.06 

10000° 

6.87 

2.90 

2.16 

7.34 

16000° 

7.86 

4.86 

4.37 

Ts64 

20000° 

7.60 

5.81 

5.47 

7.79 


^jioKKyjie 6yAeT cfiaBH^ejibHo He6oabfflHM. HeaaMepHMo 6ojiee cymecTBen- 
HLiMH 6yflyT KOJie6aHHH OTHOmeHHH (H) : (Ga*^), Kyffa bxoaht secBMa 

SuCTpO MeHHIOmaHCfl ^yHKBiHfl (H). 

B nocjieAyiomeM HsaOHceHHH mh 6yAeM cnaxaTB, oto HaMeneHHH Bejin- 
HHH (H) H a tbm cbmum, kbk tojibko hto cKaaaHO, H3Me- 

HeHHH BejIHHHH /'13(H) H Fig (Ca**’) OnpeAeJIflIOT HSMeHeHHH hhtghchbhocth 
H3JiyHeHHfl B COOTBexCTByiOIAHX JIHHHBX ♦ BO ^JIOKKyjie. fl,eHCXBHXeJIBHO, 

ojicKxpoH, ndiiafi b axoMd Ca‘** c ypoB^fl 1 na ypoBenB 2, AOJijKen BOSBpaxHXbCB 
Ha ypoBOEb 1 H HSJiyHHXb KBanx b jihhhh K. BepoatHOcxb nepexoAa 3JieK- 
xpona c ypo^H 2 na Apyrae ypoBfla, KpoMe ypoBHH 1, oXHOCHxejibHO KpaHHe 
Majia. TaKHce h npn nepexoAe b axoMe BOAopoAa c ypOBHH 1 na ypoBeab 3 
aAeKXpOH onycxHxcfl HJiit Ha ypoBOBb 2 hah Ha ypoBeHb 1. BepoHXHocxb 
nepexoAOB Bfiepx bhobb onenb Maad; Hpii 3 x6m oxHonieHHe HHCJia nepexo- 

3^1 K HHcAy nepexoAOB 3 2 ectb nocxoriHHafl BeAHHHHa. CjieAOBaxeJibHo,' 

H 3Aecb no HaMenenHio HHcna mm mohcom npHMO cyAHXb 06 H3MeHeHHH 

«iHCJia ^3^2* ‘ Bonde cxporoe pacciioxpeHHe Bonpooa c cocxaBJiCHHeM ypaB- 
HeHHH paBHOBOCHH BH(0cex jiHHib He6ojibmHe nonpaBKH. 

KaK MH yjKe yKasMBajiH, ajieKxpoHHaa xeMnepaxypa, oneHHBaeMaH no 
KaAbAHeBHM $JiOKK:yjiaM, ne Moacex 6Hxb onenb bhcokoh, cKaaceM — bhuio 
7500°. C ApyroHCXopoHH, oAeKxpOHnafl xeMnepaxypa HeB03Myni;eHHOH xpoMO« 
c$epH, BepoHXHO, 6AH3Ka K 6000°. Bbhb 3xh AaHHHe, no xa6ji. 1 moh<ho hhhxh, 
qxo npH H3MeHeHHH T, ox 6000 ao 7500°oxHonieHHe/i3(H) 
qHxcfl B 35 pa3, CooxBexexBeHHO cjieAyex owKHAaxb, hxo npn nepexoAe ox 
HeB03Myu^eHHOH nacxH ahckb k caMUM apKHM aaexHM ^jiokkjjiob oxho- 
meHHe /h„ : /k aoahcho xaKH«e yBejiHHHBaxbCH b xaKoe nee hhcjio pas. Oahsko 
3X0 noJiHOcxBK) npoTHBopeHHx Ha6jiiOAeHHflM. KpHBHe, AaK)n^He Ha $Hr. 2, a — d 
xoA Ik ■ /h«i noKaSHBaiox, hxo, nanpoxHB, npH nepexoAe ox HeBOSMymeHHHX 
HacxeH AHCKa k hpkhm $AOKKyjiaM oxHomenne /h* • Ik y 6 h b a e x b ae- 
CKOHBKO pa3, HHorAa B 5—6 pa3, X. e. peaynbXHpyiomee pacxo>KAeHHe MeacAy 
pacaeixaMH h xeopaeH Moacex npeBHmaxb Afia nopHAKa. Haane roBopa, a npo- 
xHBopeaHH c Ha6AH)AeHHHMH ^opMyjia (4) yKasHBaex, axo KOJie6aHHH apKoexH 
B AHHHH Ha BO ^JIOKKyjiaX AOHHtHH 6HXb HeHSMepHMO 6oAee CHJIBHHMH, 


♦ To Hce caMoe 6yfleT npeAnojiaraTbca h ajih Apyrnx nepexoAOB b axoMe BOAopoAa 
(cm. Aajiee). 
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HBM B JIHHHH K, npH^BM COBepUieHHO flCHO, HTO 3TOT BHBOA HG CBflSaH C BH- 

6paHHLIMH HaMH HaCTHHMH BHa^GHHAMH TGMHGpaTypM = 6000 H 7500°» 
a HMGGT COBGpuIGHHO o6mHH XapaKTGp. KaK 3TO CJIG^yeT H3 2, a H 6, 

TOT >KG BHBOA COXpaHHTCfl H B TOM CJiyHaG, GCJIH MH Ha6jIK)flaeM06 ^JIOKKyJIb* 
HOG H3JiyHGHHG pa306bGM Ha AB6 HaCTH A U HTO, BHpOHGM, KaK MbI yKaSH- 
BaJIH, npG;^CTaBJIflGTCfl MBJIO o6oCHOBaHHHM. 

AnaJIOrHHHHG aaKJIIOHGHHfl MOH^HO CAGJiaTb H B OTHOHIGHHH MGXaHH3Ma 
B COCTOHHHH paBHOBGCHH HHCJIO HOHH3ai^HH paBHO ^HCJiy pGKOMGHHai^HH, 
a no3TOMy no hbmghghhk) nncjia HOHH3a^H^ momcho cyAHTb h o6 hsmghghhh 

HHCJia pGKOMSHHai^HH, T. G. HpOI^GCCOB, BGAymjHX K H3JiyHGHHK) B JIHHHH Ha. 
H 3Aecb MH MOJKGM HaHHcaTb $opMyjiy, anajiorHHHyK) ^opMyjiG (4), c toh 
TOJI bKO pa3HHD;GH, HTO B HHCJIHTGJIG BM6CTO BGJIHHHH H (H) HyjKHO 6yAGT 

bbgcth bgjihhhhh h (H), r^G ananoK 6 gckohghhocth othOchtch k co- 
CTOHHHK) HOHHsaiiHH. Barjifljj; Ha TaSji. 1 noKasHBaGT, hto b AaHHOM cJiynaG 

CJIG^yeT OHCHflaTb GHIG 6 oJIGG PG3KHX KOJie6aHHH $JIOKKyJIbHOrO H3JiyHeHHft 
B JIHHHH Ha, a CJIGAOBaTGJIbHO, H 3TOt MGXaHHSM MH AOJlHCHH OTBGprHyTb. 

06paTHMCfl TGHGpb K paCCMOTpGHHK) MGXaHHSMa B, T. G. MGXaHHSMa B03- 
SyjK^GHHfl aTOMOB BOAOpOAB BJIGKXpOHHHM y^apOM HO CXGMG 2 -►3^2* 
G TOHKH apGHHfl BOSMOHCHOrO o6'bflCHeHHH OTHOCHTeJIbHO CJia6uX KOJieCaHHH 
BGJIHHHHH /h„ Ha AHCKG 3TOT MGXaHHBM CBM HO Ce6e HG BCTpGHBGT BOdpaHCGHHH* 
^GHCTBHTGJIbHO, H3 Ta6jl. 1 BHAHO, HTO KOJie6aHHH B6JIHHHHU /"gg (H) C TGMHG- 
paTypOH HBJIfllOTCH ABHCG 6oJIGe CJia6HMH, HGM KOJie6afiHfl BGJIHHHHM/’45(Ca'^). 
OAHaKo npH 3TOM cpaay me BOSHHKaeT HGH36eH<HHH Bonpoc, KaKHM oSpaaoM 
oSGCHGHHBaGTCfl AOCTaXOHHO BHCOKaff (CM. {21) AJIH AaHHOrO MGxaHHSMa 3a- 
CGJIGHHOCTb ypOBHfl 2 BOAOpOAHOFO BTOMa. ^OPY^^THM HB MOMGHT, HTO 3TO 
TaKH«G 3JIGKTpOHHHH yAap HO CXGMG 1 2. OaHBKO B AaHHOM CJiyHBG B03HH- 

KacT xa me caMaa xpyAHOCxb — KOJieCaHHH bgjihhhhh F^^ (H) ajih 
BOAO pOAa C TGMHGpaxypOH CXOJIb BGJIHKH (hG HB MHOFO MCHblHG, HGM BG- 
HHHHHH /^j 3(H)), HTO 3TO OHHTb-TaKH npHBOAHJIO 6 h, B HpOXHBOpGHHH C HB- 
6jIIOAeHHHMH, K CHJlbHHM KOJIGdBHHHM HHTGHCHBHOCXH A^CKG (bO ^OK- 

Kyjiax). CjlGAOBBTGJIbHO, yAapHHH MGXaHH3M AJIH HGpGXOAOB 1 2 CJlGAyeX 
HCKjiiOHHXb. Ho TorAa (b cjiynaG BoaCyjKAeHHH yAapoM no cxgmg 2 -► 3 -► 2) 

MH AOJIHCHH AOnyCXHTb, HXO CyiAGCTByeT KaKOH-XO APyrOH MGXaHHSM, B036y- 
HCAaiOlAHH BOAOpOAHHG BTOMH C ypOBHH 1 HB ypOBGHb 2, HG yABpHOrO HpOHCXO- 
HCAaHHH H npHTOM HGHyBCTBHXGHbHHH K H3M6H6HHK) xeMHCpaXypH. BmGCXG 
c tgm AonymGHHG o xoM, Hxo AJiH nepGxoAOB 1 2 Hrpacx ocHOBnyio poab 

oahh mgxbhhsm, a ajih ncpexoAOB 2 -► 3 ApyroH MexannaM, spHA ^h mohcgx 
CHHXaXbCfl npaBAOHOAoSHHM. EcJIH AJIH XaKHX SoJlbHIHX 3HGprHH, KaK 3HGp- 
THH, COOXBGXCXByiOmHG HGpGXOAaM 1^2, CymeCXByGT KBKOH-XO MGXBHHdM 
(o npnpoAe Koxoporo 6yAeT CKasano abjigg), to coBopmcHHo ohgbhaho, hxo 
OH A0JIH«GH HrpaTb IipaKXHHGCKH XBKyK) >KG pOHb A^I^ HGpGXOAOB 1 3 (a CJIC- 

AOBBTCJIbHO, H 3 ^ 2) KaK H A^IH HGpCXOAOB 1 2. flGHCTBHTGJIbHO, paSJIHHHG 

B BGJIHHHHG KBBHTOB H MaJIO HO CpaBHGHHH) C BGJIHHHHOH CBMHX 

KBBHTOB. 

BbKJIIOHGHHG O tom, HTO BOafiyHtACHHG B JIHHHH H, HG OnpGAeJIflGXCfl 3JIGK- 
TpoHHHM yAapoM (npH tgx TGMHGpaTypax 6000 — 8000°, Koxopne cHGAyoT 

m 


' Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



L J_U1 I I ^HllliriP llllli llllllll!llllli l J..I I li lll. MllJliiL : _ 

Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


OKH^ftTb Ha OCHOBaHHH HSyHeHHH KOJie6aHHH no flMCKy BejIHHHHM I IIOA” 
TBepHCAaeTCfl H MHOFHMH APyrHMH COoSpaHCeHHflMH, 

Mh npHBCAeM sAecb Jinnib oaho, HaH6ojiee cymecxBeHHoe. HsBecTHO, hto 
HM eeTCH BecbMa 6aH3Koe cooxBeTCTBHB [7] b bhab cnBKxporejiHorpaMM, no- 
aynaeMHx b aynax HH^paKpacHofi aHHHH rBaafl X 10830 A, m b aynax aHHHH H*, 
c xoH xoabKo pasHHABH, nxo ^aoKKyaH b Ha apKHB, a b aHHUii X 10830 A tbm- 

HMB. BmBCTB C TBM, OHHXb-XaKH COBBpmeHHO OB6BHAHO, HXO T6 aaBKXpOHHWB 
TBMIIBpaxypH, KOXOpHB CHBAy^X OXCHAaXB BO ^aOKKyaaX Ha OCHOBaHHH Hay- 
HBHHH KOae6aHHH HHXBHCHBHOCTH /k> COBBpnieHHO HBAOCXaXQHHH AJIA o6rbHC- 
HBHHfl BHCOKO^ HHTBHCHBHOCTH aHHHH noraOHIBHHfl 10830 A BO ^aoKKyaax, 
HTO CHBAHaaBHO oScyjKABHO b 6oaeB paHHBH pa6oxB [8] oAHoro h3 bbto- 

POB. 

TaKHM o6pa30M, mu mowbm cAeaaxi. xox bubo a, Boo6me ajih Bcex 

xpex MexaHHSMOB A, B, B MBxaHH3M aaoKxpoHHoro B036y)KAeHHH npn xex 
xeMnepaxypax, KoxopuB caoAyiox h 3 HayneHHfl Ga‘'‘-^aoKKyaoB, AoaHceH 6 hti> 
xjxBeprnyx. 

06paxHMCfl K paccMOxpBHHK) nocaeAHBro BoaMoacHoro MexaHHSMa bo 3- 
6ymAeHHH BOAOPOAHMX aXOMOB — HOHHaaAHH BOAOpOAHUX aXOMOB AOCXaXOHHO 
HCBCXKHM HaayHBHHBM C nOCaBAyiOIDiHMH p6KOM6HHaAHflMH H KaCKaAHWMH 
HBpBXOAaMH, BKamaiomHMH nepexQA 3 2, cooxBBxcxByiomHH aHHHH H«. 
IIo-BHAHMOMy, BAHHCXBBHHHM BOSMOHCHbIM HCTOHHHKOM XaKOrO HaayHBHHfl 

Moraa 6u 6uxh coaHBHHaa Kopona [9], OAnaKo h aaecb mm scxpenaeMCH c xpyA- 
hoctbk), HOTopaH Suaa o6cy»CAeHa b yKaaaHHOH bhuib paSoxe [8]. 9xa xpyA- 
HOCTb aaKatOHaeTCH b xom, hto o6aacxH KopoHM c hobhhibhhoh hhtbachb- 
HOCxbK) MOHOxpoMaxHHecKoro HaayneHHH o6mhho aaHHMaiox na CoaHne ao- 
BoabHO 6oai»niyK) npoxHweHHOCTb no BHcoxe h b cxopOHu, xaK hxo Hsayne- 
HH« OT HHX fflOJIJKHO HflTH BHH3 BOCbMa mHpOKBM HyHKOM BHyTpH 6onB- 

nioro TenecHoro yraa. IIoaTOMy cneAoaajio 6 h owHAaib, hto nnomaai, 3a- 
HHMaeiiafl boaopoahhmh (h renHeBHMH) $JioKKyjiaMH, Syaer Ha ahckb CoHHua 
BecbMa SojibmoH. 3 to hojihoctbio npoTHBopenHT Ha6jiiofleHHHM. HacTO HpKHC 
o6jiaCTH B Ha H, COOTBBTCTBeHHO, TCMHiie B 10830 A, HMeK)T BHA ySKHX HO- 
jiocoK, oTAejibHMx He6ojii,mHx TOHfiK, AenoHeK, cocTaBJieHHUx h 3 xaKHx tohck; 
B pHAe cnynaeB apKoe HsnyieHHe b H« cneAyei oTAenbHHM bbtbhm BHxpea 
OKOAO HHTeH H T. A. 

KaKOB Hte TorAa MexaHHSM BOAopoAHoro HsaywHHH b HpKHx H«-^oKKy- 
Jiax (h TBM CaUUM B rejlHeBWX $«OKKyjiax)? IIo-BHAHMOMy, eAHHCTBeHHMM 
B 03 MOH(BUM oS-bHCHCHHeM BCCX HepeHHCAeHHHX CBOHCTB, KaCaiOIAHXCH KaHb- 
HHBBHX, BOAOpOAHHX H renHBBHX ^JIOKKyAOB, HBnfleTCH KpaHHHH HCOAHO- 
pOAHOCTb COJIHeHHOH XpOMOC^pbl BO ^HOKKyHaX (h B HBBOaMymeHHHX HB" 
CTHX ahckb). a HMeHBO, caeAycT cBHxaTb, BTo xpoMOc^epa BO $noKKyaax 
HBaHercH KpaHae c«ohchhm o6pa30BaHHeM, b KoiopoM cymecxByex Bounecxso, 
HaxoAHmeecH apa caMHX paaaaaabix xemaepaxypax. To, axo Taaoe cocywe- 
cTBOBBHHe coaaeHHHx raaoB apa paaaaaabix xoMaepaxypax bo3mo>kho, cae- 
Ayex H3 Hayaeaaa eoaaeaabix apoxySepaHAOB. MsBecxHo, aio b cneaxpax 
npoxy6epaHAeB aeaoxopwx KaaccoB aaSaiOAaioxca Kaa KopoaaabaHe aHHaa, 

xaa a o6HaHbie HH3KoxeMBepaxypHHe aHHHH H3ayaeHHH. 
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B npHMeHeHHH k aKXHBHHM o6jiacTflM yKasaHHan rHnoxeaa cocymecxBo- i 
BaHHH Asyx pasjiH^HHx cocxoHHHH BBmecxBa npH BecBMa paajiHHHHx xeMne- | 
paxypax 6 HJia BBeAena oahhm h3 aBxopoB HacxoflmeH pa 6 oTiii [1] Aan xoro, | 
hxo6h 06 'BflCHHXL aHOMajiLHLiH xeMnepaxypHHH rpaAHenx b CHcxeMe ^anea — 
(|)aoKKya. Bh^o Aonymeno, hto b bthx oSaacxHx napHAy c oShhhoh otho- 
CHxeabHo HHBKoxeMnepaxypHOH xpoMoc^epnoH MaxepneH cymecxeyex BecbMa 
HarpexaH KopoHajibHaa MaxepHH, npHHOM MeacAy oSeHMH KOMnoHeHxaMH ra- 
30B cymecxByex HHxeHCHSHHH xenaoo 6 MeH. EcxecxecHHo, hxo 9xox xenao- 
oSmbh AoaaceH BecxH k BoanHKHOBeHHio b yKaaaHHHX oSaacxax oxAeaBHKx 
Mecx c caMUMH pasaHHHUMH xeMnepaxypaMH. 

IIpeAcxaBaeHHe 0 KpaHHen xeMnepaxypHOH HeoAHopoAHOcxH uop- 

M a a b H o H HeB03MymeHH0H xpoMOc$epH noayHHao b caMoe nocaeAHee 
BpeMH HHxencHBHoe paaBHxne b nyanoBCKHx pa 6 oxax [10] h b padoxax o 6 cep- 
BaxopHH MaK Mac [ 6 ], [11]. Tan, b [10] h [11] cAeaan bhboa 0 xom, hto b xex 
Mecxax xpoMOc^epH, tab HHxencHBHo B036y}KAaeTCfl h HOHHayexcfl reaHH, 
aaeKxpoHHaa xeMnepaxypa cocxaBanex HecKoabKo abchxkob xuchh rpaAycoB. 

B 3 XHX o 6 aacTHx HOHHaaAHfl BOAopoAa HBaflexcH noanoH. 

KaK ynce yKasusaaocb, HiceexcH, no-BHAHMOMy, 6 oaee nan Menee HeupepuB- 
HHH cneKxp paaaHHHUx xeMnepaxypHUx coctohhhh xpoMOC^^epHHX raaoB. 
Moh(ho AyMaxb, Hxo ocHOBHaa Macca xpoMoc^epHKx rasoB HaxoAHXCH 
npH AOBoabHO HH3KOH xBMnepaxype, a hmchho^ b HesosMyiAeHHOH xpoMo- 
c$epe npn xeMnepaxype 6000°, bo (j[)aoKKyaax ao 7000—8000°. ^^aHHHMKOM- 1 
noneHTOM onpeAeaaioxcH b ochobhom KaabAHeBbie ^^aoKKyan. Ilpe- I 
o 6 aaAaK)iAHM aaeMeHTOM bthx oxHocHxeabHO HHaKoxeMnepaxypHUX raaoB 
HBaaexcH, kohchho, kbk h noBciOAy b axMoc^epe CoaHAa, BOAopoA- OAnaKO 
3ABCb OH Maao HOHHsOBaH, BaeKxpoHHaa xeMnepaxypa HHSKa h noaxoMy aaay- 
HeHHe B aHHHHx Ha, . • • npeHe 6 peHCHMo Maao. B cooxBexcxBHH c xeM, hto 
roBopHaocb Bbiiae, h c pa 6 oTOH [1], Heabsa coraacHTbca c npeAnoaoaceHHeM 
o TOM [ 6 ], HXO $aoKKyabHue o 6 aacTH b aHnnax Ca'*’ cooxBeTCXByiOT buco- 
KOH xeMnepaxype. 

MeHbmee KoanHecxBo xpoMoc^epnux rasoB HaxoAHXca npn xeMnepaxy- 
pax ox 8000 — 10000° ao npHMepHO 20000°. 3thm KOMnoneHTOM, kbk moh{ho 
A yMaxb, H onpeAeaaexca b ochobhom nsayHeHHe BOAopoAa. Hpa BaeKxpoH- 
HHX xeMnepaxypax 15000—20000° HaMeHenna $yHKAHH ajih BOAopoAa 
0 xeMnepaxypoH aanaioxca, KaK axo caeAyex h3 Ta6a. 1, SHaHHxeabno Meab- 
niHMH, HeM npn xeMnepaxypax ox 6000 ao 8000°. Bxhm, no-BHAHMOMy, m 06 'bac- 
naioxca oxHOCHxeabHo caa 6 He HaMenenna HHxencHBHOcxH /h^ bo ^^oKKyaax. 

Poab paccMHTpHBaeMoro KOMnoneaxa b HsayneHHH anHHH H u K, Ca"^ AoaacHa 
6 HTb oxHOCHxeabHo He 6 oabnioH, h6o npn ynasaHHUx xeMnepaxypax, oco 6 eHHO 
npH T 15000°, noHHsaAHa axoMOB Ga”^ yace BecbMa seanKa n nncao axnx 
axoMOB aaMexHo yMCHbrneno. CBeaenHe ace axoMOB Ga'*' H3-3a peKOMSHHaAHn 
Aoaa{HO 6 MXb bo Bcex caynaax HHHxoa«Ho MaaHM [1]. E^^e MeHbniHe Maccu 
ya«e BecbMa Harpeibix xpoMOc^epnbix raaoB cosAaiox aHHnn noraon^eHHH h 
HaayHeHHa reana. HaKonen, kbk Momno Aywaxb, secbMa Maaaa Aoaa «xpoMo- 
c$epHHx» raaoB HMeex xeMnepaxypu, 6 aH 3 KHe k xeMnepaxype KopoHH. Pa- 
ay Meexca, Bca 3Ta KapxitHa MHorococxaBHOH xpoMOc^epu ne Aoaacna hohh- 
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MaxbCH KaK «CTaTHHecKafl». IIo-BHj^HMOMy, BO $jioKKyau HenpepHBHo 
npoHCxoAHT HHxeHCHBHHH npHxoK Harpexux Macc rasa (KaK moh<ho Aywaxb, 
113 6oJiee rjiy6oKHx cjioeB coJiHeraoH axMOc$epH) h t. a. 

C ynexoM HSJiOHceHHHx coo6paHceHHH cxoahhh xapaKxep KOJie6aHHH np- 
KOcxH BO ^AOKKyaax B Jiy^ax Ha h K, npeACxaBJienHHH b Hamen pa6oxe na 
(|)iir. 2, a — 9, MO>Kex 6 uTh HcxojiKOBan cjieAyiomHM o6pa30M. 
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<DHr. 4, a, 6. ConocxaBneBBe HHTeHCHBHOCTeH Ha cneierpo- 
rejiHorpaMMax b Jiynax jihhhh h K ajih xex cJiynaeB^ tab 

Hex COOTBeXCTBHH MGHCAy XOAOM BeJIHHHH H 


Bo-nepBMx, npeACxaBJiaexcfl ecxecxBeHHLiM cHMxaxb, hxo xe Mecxa cojiHen- 
Horo AHCKa, TAe HaSjiiOAaexcfl ^aoKKyjibnoe H3Jiy^eHHe, — axo Boo6me 
o6jiacxH c noBHmeHHOH xCMnepaxypoH h, cjieAOBaxejitHo, c noBHnienHOH 
cxeneHbK) B036y}KAeHHH h HOHH3aAHH. BMecxe c xcm cjieAyex o^KHAaxb, hto 
3xa noBHineHHafl cxenent HOHHsaAHH h B036y}KAeHiiH aojihchb HMext mgcxo 
B xoH HJiH HHon cxenOKH AJifl Bcex TeMnepaxypHHx KOMnoHenxoB xpoMoc^ep- 
HHX raaoB. 

Bo-Bxopux, MH yKa3HBajiH, Hxo Me>KAy paajiHHHHMH xeMnepaxypHHMH 
KOMnoHGHxaMH MOHcex cymecxBOBaxt xenjioBoe B3anM0AeHcxBHe (HecMOxpa 
Ha HOKOXOpyK) BOSMOHCHyK) pOJIb 3JieKXpOMarHHXHHX «6apbepOB» H X. aO- 
9x0 6yAex npHBOAHXb k xoMy, hxo b xex o6;iacxHX xpoMOC(|)epH, tab noBHmeHa 
yABJibHafl pojib 6oJiee BticoKoxeMnepaxypHoro KOMnonenxa BeiAecxBa, SyAex 
noBHnieHa TeMnepaxypa h 6oJiee HH3KoxeMnepaxypHoro KOMnoHCHxa. C xohkh 
3peHHH paCCMaXpHBaeMBIX npeACXaBJlBHHH OAHHaKOBLlH XOA BeJIHHHH /k h 
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BO ^JiOKKyjiax XOTH M BBCbMa iipaBAonoAo6eH, HO He ooHaaxejieH. Ecjih 
B cHJiy KaKHX“JiH6o npHHHH (nanpHMep, H3-3a najiHHHH yKasaHHWX BMHie 
«6apbepoB» 3JieKTpoMarHHTHoro xapaKxepa) xenJiOBoe BsaHMOAOHcxBHe MeH^Ay | 

paajiHHHHMH xeMnepaxypHWMH KOMnoijeHxaMH flBJiaexca nenoJiHHM, xo xoa ; 

BejiHHHH /kh /Ha^opea ^jioKKya Moacex oKaaaxbca pasjiHHHWM. Mh yace yna- | 

3HBajiH, Hxo B QTAeJibHbix cjiyHaflx Hex xecHoro cooxBexcxBUa MeacAy boao- s 

poAHHMH H KaJibAHeBLiMH ^jioKKyjiaMH. XoxH 3XH cjiyHaH H poAKH, HO Bce ace 1 

OHH onpeAejieHHO Ha6jiK)AaK)xca. Mh na 4, a h 6 hphboahm abb xbkhx , 

caynaa, rae pasaHnne b xoa® BeaHHHH /h^ h /KHB aaexca secbMa aaMexHHM. 
TaKHe caynaH aHmb noATBepatABiox Hama o6mHe coo6paacea]aa. 

Bce yKaaaHHHe sHme bhboabi caeayex, paayMeexcfl, npoBCpHXb na hobom 
MaxepHaae, B nacTHOcxH, osenb BaacHO Hay^enne oAHOBpeMeHHO chhxhx 
cneKxporeanorpaMM b ayaax BOAopoaa h reana. Oaenb saacHO HayaenHe Mea- 
KOH cxpyKxypH $aoKKyaoB oAHOEpeMCHHO b Asyx ayaax h t. a* 

B aaKaiOHenne aBxopH pa6oxH BHpaacaiOT naSaiOAaTeaflM, pa6oxaiomHM 
Ha BameHHOM coanenHOM xeaecKone o6cepBaxopHH, 6aaroAapHOcxb aa no- 
ayaenae HcnoabaoBaHHHx b HacxoameH paGoxe cneKxporeanorpaMM. 
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AKAflEMHfl HAVK C G C P ■ 

H3BECTHH KPblMCKOB ACTPO<I>H3HHECKOIl OBCEPBATOPHH 

Tom XVII, 1957 r. 


HCCJIEflOBAHHE j^BHHCEHIIB B,, XP0M0C<PEPE H a>JIOKKyJIAX 
no ,I|OHnJIEPOBCKOMy CMEn^EHHIO JIHHHB Kj* K 3, Ca+ 

B. JI. Xoxjiona 

HsMepflJiHCfc cKopocTH sBHHceHHH xpoMOC$epHoro rasa b neBoaMymeHHUX oSaacTflx 
CoJIH^a H BO ^jioKKyjiax. IIoflTBepacAeH peayatiaT Cbbt flwoHa flJiH HeBOSMymeHHiJX 
o6jiacTeB, rfle npoHcxoffHT noA'teM rasa b cjiohx o6pa30BaHHfl[ K2 co cKopocTBio 1.5 km/cok 
II onycKaHHe b cjiohx oGpaaoBaHHH K3 co cKopocxtio b cpeffHeM paanoH 0.8 Kw/ceK. Bo $noK- 
Kyjiax npoHcxoffHT b cjiohx K2 co cKopocTBK) B cpeffHOM 1.2 km/cbk h b cjiohx K3 

TOHce nofl'teM co cKopocTbio 0.4 km/cck. HaJiHHHe jionnjiepOBCKoro CMemeHHH bo $JiOKKyjiax 
Ha KpaK) flHCKa CBHAexejitCTByeT o aaMexHHx xaHreHn,Hajii>HHX j^bhhcchhhx, ;^ocxH^alOI^Hx 
b oxjieJiBHHx cjiynanx 4 — 6 km/cck h 6ojiee. 

AN INVESTIGATION OF MOTIONS IN THE CHROMOSPHERE AND FLOC- 
CULI FROM THE DOPPLER SHIFT OF THE K2 AND K3 LINES OF Ga+, by 
V. L. Hohlova, — The velocities of motion of the chromospheric gas in undisturbed 
regions of the Sun and flocculi were measured. St. John’s result is confirmed for undis> 
turbed regions, where the gas rises in layers where K2 is formed with a velocity of 
1 5 km /sec, and falls in layers where K3 is formed with an average velocity 0.8 km /sec. 
In the flocculi there is a rise in the Kg and Kg layers, the average velocity being 1.2 km/sec 
and 0.4 km /sec coresspondingly. The Doppler shifts in flocculi at the limb shows that 
there exist pronounced tangential motions with the velocities up to 4—6 km/sec. 

Kuk hsboctho, b cneKTpe cojine^Horo jiHCKa b ijeHTpe chjibhbix jihhhh 
norjiomeHHfl HOHH30BaHHOro KaJibiiHH H H K MMeiOTCH o6pameHHiiie jihhhh 
II 3JiyHeHHfl Kg H H2 H JIHHHH HorjiomeHHfl K3 H Hg (b AUJIbHCHmeM ffJlH KpaT- 
kocth mh 6yAeM HasHBaTi. tojibko jihhhio K). JIhhhh H h K oSpaayiOT pe- 
BOHaHCHHH Ay6jieT c o6ipHM HHHtHHM ypoBHeM. BHepPHH noAypoBHeii Bepx- 
Hero cocTOHHHH oTjiHBaiOTCH o^enb Mano, Bcero na 0.025 b, tbk bto ecie- 
CTBeHHO npeflnojiojKHTb, hto B036y}KHeHHe o6eHX ahhhh nponcxoAHT npaKXH- 
necKH oAHHaKOBO. Mohcho xaKwe cnaxaTb, hto 3th jihhhh o6pa3yK)Tca npHMepHo 
B oahhx h rex ate cjiohx, nosTOMy xapaKxep CMemennH jihhhh BCJieACTBHe 

ABHJKCHHH TO«e AOJIHCeH 6blTb OAHHaKOBHM, H HCCJIBAOBaHHe ABHJKBHHH 
MOJKHO np0H3B0AHTb HO OAHOH H 3 HHX, CKajKGM HO K*. 

HaA $aKeJibHHMH HJiomaAKaMH axH ahhhh sHaHHxeJibHo ycHJieHH ii 
o5pa3yiox ^JioKKynbHyio bmhcchk) h ahhhio norjiomeHHH K3. JIhhhh Kj 
H Kg o6pa3yioxcfl b xpoMoc^epHUx cjiohx, xan KaK onxHHCCKaH xoJinia 

* JIhhhh H Menee yAo6Ha no npHqnne BOSMOWHOro BnnHHHH na peayabtaTH 6neHAM 
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xpoMoc^epH B r^eHxpajibHOH qacToxe Kg onenb BenHKa h flocxHraex, no i' 
omeHKe Mhhmoxo [1], 10®. * 

HaBecxHO, hxo jihhhh Kg paaffejiaexcH jianneH Kg na flaa KOMnoHenxa 
VKg H RKg (^HojiexoByK) h Kpacnyio) HecHMMexpnaHO. .1 

VKg apae, aeM RKg b HeBoaMymeHHOH xpoMoc$epe a, Kaa npaBHao, xo 1 

}Ke caMoe Ha6aioflaexca bo $aoKKyaax. VpaBHHBaexca apKocxt axax komho- I 

aeaxoB aanib y caMoro apaa coaneaHoro ^acKa, npa sin 6 -- 0.99—0.995. ' 

9xa acHMMexpaa xopomo oS'Lacaaexca, ecaa npeACxaBHXb ce6e, axo cyme- ! 

cxByex CHCxeMaxaaecKoe ABHaceane raaoBHx Macc b xpoMOc^epe. Te caon, 

B KoxopMx oSpaayexca noraomenae Kg, ABaacyxca oxHocaxeatHO caoes, 

B KOxopHx o6pa3yexca Hsayaenae K^. BaaroAapa HaaaaHio oxHocaxeabHoa 
CKopocxH, aHHHH Kg H Kg cMemeHH Apyr oxHOcaxeatao Apyra, npaaeM Kg 
CMemena b Kpacayio cxopoay a Macnapyex KpacHHa KOMnoaeax Kg, BcaeA- 
cxBae aero $aoaexoBHH KOMnoaeax naacexca apae. 9 xb ABaaceaaa aMeiox I 

paAaaabaoe aanpasaeane, xaa aaK aa apaio acaMMexpaa acaeaaex BcaeA“ 

CTsae xoro, axo npoeKAaa CKopocxa aa aya apeaaa cxaaoaaxca paBaoa ayaio. 

HaMepeaae caopocxea no AonaaepoBCKOMy cMeateanK) Kg a Kg npoasBO- 
AHaocB aecKoabKBMa aBxopaMa. 

Ceax-flacoa b 1910 r. [2] asMepaa CKopocxa b BeB03Myai;eBBOH xpoMo- 
c$epe a ^aoaayaax no cneaxporpaMMaM c AHcnepcaea 1.02 A/mm. HsMepe- 
aaa npoasBOAHJiacb aa KOMnapaxope. 3a aecMemeaayio AMHy Boaan aaaaa K 
npaaaMaaacb AJiaaa BoaaH Kg a Kg, aaMepeanaa y apaa Aacaa, x. e. b ox- 
cyxcTBBe ayaeBHx caopocxea. HsMepeaaa aa KOMnapaxope ae Moryx 6 hxi> 
oaeab xoaati, ocoSeaao aJia aaaaa Kg, xaa KaK oaa pasAeaeaa aecBMMex- 
paaao aa Ase aacxa. KpOMe xoro, npa xaaax asMepeanax aeataa acKaionaxa 
aecBMMexpaaaHe KoaxypH Kg a Kg, xaK Kaa aaBeAeaae npoaaaoAaxca aa 
raas aa Aeaxp xaatecxa aaaaa. HsMepeaaa Ceax-^jKona Astaa caeAyiomaa 
peayabxax: b aeBOSMymeaBoa xpoMoc$epe Kg noKasbiBaex onycKaaae co 
CKopocxbK) 1.14 KM/ceK. CaoB, B Koxoptix o6pa3yioxca Kg, noKasMBaiox 
noA'beM co CKopocxbK) 1.97 km/cck. Haa ^aKeababiMa naomaAKaMa no Kg 
noayaaexca noA'beM co cKopocxbio 0.23 km/cck a no Kg onycKaaae c xaKoa 
me CKopocxbK), Kan b aeBOSMymeaHHx o6aacxax. 

B 1952 r. cKopocxB bo $aoKKyaax BSaaaa naxea asMepaa 9. A. Fypxo- 
BeaKo [3] no caeaxpaM c Aacnepcaea 1.18 A/mm. JlyaeaHe CKopocxa onpe- 
Aeaaaacb no oxaomeaaio k noaoHceanio Aeaxpa aBana Kg, asMepeanoMy 1 
Aaa aeB03Myn^eBaoa o6aacxa b meaxpe AacKa, TaKBM o6pa30M, a3Mepaaocb [ 
ae aScoaioxaoe 3aaaeaae CKopocxa no oxaomeaBio k noaepxaocxa Goaaa.a, 
a cKopocxb caoeB Kg a Kg bo $aoKKyae no oxBomeaBio k caoio Kg b bcbos- 
MyrnenaoB xpoMoc$epe. Oxa CKopocxb no ero aaMepeaaaM b cpeAaeM AJia 
K2= — 2.8 KM/ceK, AJia K3= — 1.8 KM/ceK. 

B 1956 r. K3MepeKKe cKopocxa bo ^aoKKyaax Snao npoBeAeao 
JI. M. IIpaBAioK [4] no cneKxporpaMMaM c Ancnepcaea 1.08 A/mm, Koxopue 
o6pa6axHBaaacb aa Maapo^oxoMexpe Moaaa. HaMepaaocb noaoaceaae Kg 
a Kg oxaocaxeabHO $oxoc$epBHx aaBaa. Baaaeaae ajibb Boaa AJia axax 
$oxoc$epKHX aaaBB a AJia aecMemeaHoa aaaBB K 6paaocb as xaSAan; AJiria 
.^oaa coaaeHBoro cneKxpa [5]. CKopocxa, aaMepeaaHe no Kg a Hg, oKaaaaacb 
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B CpeAHeM TEKOH JKe BeJIHHHHH, KHK H OinH6Ka HBMepeHHH (npHMepno 300 — 
400 M/ceK), BCTOACTBHe Hero asTop jj;eJiaeT bmboa o6 otcytctbhh ABHHcenHH 
BO $jioKKyjiax c aaMexHHMH cKopocTHMH. OAHaKo cjieAyex o6paxHxi> bhemb- 
HHe Ha XO, HXO H3 12 H3MepeHHHX $JIOKKyJIOB XOJIBKO OAHH HOKasaJI CKOpOCXB, 
HanpaBJieHHyK) k noBepxHOCXH CoJiHAa, h oahh — nyjieByio. OcxajibHue 
AecHXb $jioKKyjioB noKaaajiH oxpHn;axeni>HyK) cKopocxb. KpoMe xoro, nojib- 
SOBaXbCfl XaSjIHHHbIMH SHaHeHHHMH AJIHH BOJIH HeJIb3fl, XaK KaK 3X0 npHBOAHT 
K CMemeHHK) Hyjib-nyHKxa npH HSMepeHHH AonnjiepoBCKoro CMemennH b cto- 
poHy MeHbmHX ajihh bojih, x. e. nojiynaioxcfl saHHHceHHHe CKopocxH noAbeMa. 
noApoSnee 3xo 6yAex paccMoxpeno HHHce. flpyrnx HccaeAosaHHH abhhcghhh b 
xpoMoc$epe h $JioKKyjiax no AonnjiepoBCKHM CMemeHHHM naM ne HSBecxHO. 

B HacxofliAeH pa6oxe nocxaBJiena saAana Sojiee xmaxejibHo HccjieAOBaxb 
CHCxeMaxHHecKHe ABHH«eHHa b HeBosMymeHHon xpoMoc$epe h hba ^aKejib- 

TibiMH naomaAKaMH. 

^afl ^H3HKn ^aKeaoB h xpOMOc^epn HHxepecHo BUHCBHXb caeAyiomHe 
BonpocH: 

1) CymecxByex an Kanaa-HnSyAb peryaapnaa AHpKyaaAna BemecxBa b 
xpoMoc(|)epe, nan ABHaceana Hocax HeynopaAoaeHHBiH, xaoxHaecKHH xapaKxep? 

2) HMeexca an Hcxeaenae BemecxBa b xpoMoc^epy h 3 ropaanx ^aaeab- 
HHx o6aacxeH? 

3) HMeioxca aa saMexHHe xaareHAHaabHbie ABHacenna bo ^aoKKyaax, 
H ecan Aa, xo hochx an ohh xapaKxep pacmnpeHHa $aoKKyabHHx aepea? 

^aa H3MepeHHa 6 HaH HcnoabsoBaHH cneaxporpaMMu ^aoKKyaoB h ne- 
B03Myin;eHHbix o 6 aacxeH CoaHAa, noayaeHHHe na BameHHOM coaneaHOM 
xeaecKone Kphmckoh oScepaaxopHH (BCT) [ 6 ] b xeaenne aexa h ocenn 1955 r. 
B cneKxporpa(|)e HcnoabaoBaaacb AH^^paKAHOHHaa pemexKa FOH c noBepx- 
HocxbH) 150x150 MM, 600 mxpnxoB na MnaanMexp, c KOHii.eHxpaAHeH CBexa 
B xpexbeM nopflAKe a^ih H h K, Paapemaiomaa cnaa ^250000 h AHcnepcHa 
B oSaacxH aHHnn K 1.94 mm /A. ^I^naMexp H 3 o 6 pa>KeHHfl GoaHAa Ha mean cneK- 
xporpa^a — 200 mm. 9 Kcno 3 HAHa aa naacxHHKax Ilford Zenith cocxaaaaaa 
1 ceK., Ha naacxHHKax Agfa Blau Rapid — 3 cen. ripa xoponiHx H 3 o 6 pawe- 
HHHX noayaaexca xpoMoc^epnaa cxpyKxypa noBepxHocxa CoaHAa h aHHHH Kg 
H Kg HMeiox yaaoBaxHH bha ($Hr. la), Ilpn naoxnx H 3 o 6 pa>KeHHax cxpyK- 
xypa aaMHBaexca, cneKxp ^aoKKyaoB iipHo 6 pexaex bha, yKaaaHHHH Ha $Hr. 16. 
HsMepeHHe xaKHx cneKxpoB Aaex, ohobhaho, aeKOxopyio cpeAHioio «pa 3 Ma- 
3aHHyK)» CKOpOCXb, G ABJIBK) BHHBaeHHH HHAHBHAyaabHHX ABHa«eHHH KaaCAOro 
yaaa a^ih HaMepeana 6 biaH BH 6 paHbi cneKxpH c hbxkhmh A^TaaaMH. Genx- 
JS^mon B CBoeH paSoxe, naoSopox, cxpeMnaca noayqaxb c p e a h k) lo Kap- 
XHHy ABHJKeHHH. Hb HpHBeAeHHMX B 6 X 0 paSoxe CneKXpOB BHAHO, qxo OH 
HcnoabaoBaa cneKxpH c pasMMXHM H3o6pa>KeHHeM ^aoKKyaoB. IlpH 3xom, 
oaeBHAHo, ocpeAHaioxca ne xoabKo pasanaHHe xohkh $aoKKyaoB, ho h ne- 
B03MyiAeHHaa xpoMOC^epa, xaa kbk (|)aoKKya HMeex xoHKyio aepHHCxyio 
cxpyKxypy. Bo3mo>kho, axo b 3xom oahh h3 npHHHH pacxoacAeHHa peayabxa- 
xoB HBMepeHHH A^iH ^aoKKyaoB b HameH pa 6 oxe h y Geax-JI^acoHa. 

J^aa HSMepeHHa AonnaepOBCKoro CMeiAeHHa xpe6yexca onpeAeanxb AMHy 
BoaHH cMeiAeHHOH aHHHH H 3Haxb AMHy BoaHH, HsayaaeMyio Ga^ b xpoMo- 
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c^epe npH oxcyTCTBHn cKopocTea no Jiyny apennH. HaMepennH yfloSno npo- * 

naBOflHTb, HcnoJitaya peaKne ^oxoc^epHLie nHHHH, pacnoJio>KeHHwe okojio ; 

JIHHHH K. 9th OnopHHe JIHHHH OTHOCHTCfl K TOMy MB MCCXy HR CoJIH^e, HTO t 

H HaMepaeMHe K 2 h Kg, CjieAOBaxejibHO, ne nyacno HCKjnoHaxB 9$$eKTOB T 

ABH>KeHHH 3eMmi h BpamennH CojiHii;a. OflnaKO onpeAeneHHe bojihh \ 

HecMemennoH jihhhh K npeACTaBJinex xpyAHOCTH. J!|eHCTBHTeJii*HO, cMemenne i| 

OnopHHX $OTOC$epHHX JIHHHH H CMemeHHe XpOMOC^epHOH nHHHH K OTHO- I 

cHxeJibHo jiaCopaxopHHx Momei: 6htb paajiHHHHM BCjreAcxBHe pnAa npHHHH. ( 

PaCCMOXpHM BOaMOJKHLie upn^HHH. 

1. 9$$eKT AH$4>©peHAHaJibHOro BpamennH. Bojiee bhcokho cjioh axMO- '! 
c$epM CoJiHna HMeioT 66jii»myK) yrjioByio cKopocxb BpameHna. 9 tot 3$^kt 
H aH6oaee cnabHO cKaacexca npn HaMepeanax na Kpato, rAe npoeKUHa na 

aya apeHHa oTHOGHXeabHOH cKopocxH 3thx cJioeB MaKCHMaabna, h ne CKa- 
>KeTca B AGHTpe Gojihab. Ho HaMepennaM 9BepnieAa yrjiOBoe Bpamenne 
Coanaa, naMepeHHoe no aHHHHM H h K, pasno 15° b cyxKH, a no CHAbHbtM an- 
HHHM Hceaeaa b yabxpa^HoaexoBOH o6aacTH 13?8 b cyxKH. 9xo cooxBexcxByex 
aHHeHHOH cKopocTH 2.11 km/cok h 1.95 km/cok. OxHOCHxeabHaa cKopocxb 
caoeB cocxaBHx 0.16 km/cok nan b mKaae ajihh soan 0.002 A. 

2. PaaaHHHe AaBaenna b xpoMoc^epe h $oxoc(j[>epe. KaK HanecxHo, naMe- 
HCHHe AaBaenna BHaHBaex cMemenne cneKxpaabHHX anaHH. TeopexHaecKHH 
MexoA pacaexa cooxBexcxByioiniero CMemeana caoacea. 9KcnepHMeHxaabHbie 
peayabxaxH paaaHHHbi ajih paaanaHHx aHHHH, 9xox 3$$eKx, BOo6me roBopa, 
MOJKex Aaxb paaanaHHe cMeEAeana b AOEXpe h na apaxo, xaa khk 3$$eKTHBHHe 
Tay6HHbi oSpaaoBaana, a caeAOBaxeabHO, h AaBaenna 6yAyT paaanHHHMH 

B 3THX Aayx cayaaax. j 

HenocpeACTBeano naMepnxb aecMemeaHoe noaonceane Kg h Kg b cnenxpe 
AHCKa aeBoaMOJKHO, xaa kbk xpoMoc^epabiH raa aaxoAHXca b AanmeaHH, 1 

n mobkho omHAaxb, axo 3th anaHH oKawyxca cMemenabiMH b aioSoH xoane , 

AHCKa. OAHaKO B AaaaoM cayaae mojkho nocxynnxb caeAyiomHM oSpaaoM: j 

BHAeaHM B aio6oM ABH^Keann (h ajih ^aoKKyaa h j^jih aeBoaMymeHaoH xpo- 
Moc$epH),KaK cHCxeMaxHaecKOM, xaK h xaoxaaecKOM, abb KOMnoaeaxa — pa- 
AHaabHbiH H xareanHaabaHH. HaMepaa cneKxpH aeBoaMynneHHHx o6aacTeH 
aa caMOM Kpaio ahckb, mh HcaaioaaeM CMemenae ox paAHaaanHX ABHmeaHH 
(cKopocxb no ayay apeana paBaa ayaio). Heo6xoAHMo xenepb HCKaioaHXb xaa- 
reanHaababie ABHateaHa — cHCxeMaxHaecKHe h cjiyaanabie. Ecxecxseano 
npennojioHtHTb, hto ecjiH ecxt cHcxeMaTHHecKiie xaHreimHantHBie flBHHteHHH, 
xo OHH CHMMexpHHHU HO oxHomeHHH) K luiocKocxH coJiHe^Horo aKBaxopa. 
IlsMepHH cneKxpH, cnaxHe nonapno na flaaMexpaJitHO npoxHBonojioH<HHx 
Kpaflx ConHi^a, ii Sepa cpefflnee aHaneHae, mh HCKnioMaeM cacxeMaxHBecKiie 
xaHrcHi^HaJibHHe abhjkchhh. J],nH HCKraoaeHHH cjiyuaHHHX ABHweHHH b neBoa- 
MvmcHHHx Mecxax AocxaxoHHo ycpeflHHXb 6ojibmoe KonHHecxBO nsMepe- 
HHU. 

onpefleneHHH hjihh bojih onopHHx $oxoc$epHHx niiHiiH h HecMemen- 
Hoii JIHHHH K 6 hjih cfleJiaHH cnesyiomHe HSMepeHHH. 

1. Bhhh HOJiyHCHH Ana cnenxpa coJiHeHHoro ahckh h aexHpe cneKxpa 
Kpaa — abb napH, CHHXHe na AnaMexpaJibHO hpoxhbohojiojkhhx Kpaax. Ha 
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3 TH cneKxpw 6 hji Bne«iaTaH cneKxp JKenesHOH flyrH ($«r. 2). BoaH aa- 

HHH ayra 6paaHCb aa Ta6aHaM A. H. SaiaeaH a B. K. UpoKp^teBoa 171. 
UsMepeHaa anaa Boaa $0T0C$epHHx aaaaa QpoBaBoaaaBCb aa KOHaapaTope 
Ileacca. Ha Kaway aaaaio aeaaaocb raecTh aaBeaeaBB npa noaoHteHaa 
«KpacHUB caeBa» a aiecxi. HaaeaeaBB npa QoaoaceaBB «KpacHBia cnpaBa». 
^aa Kpaa Spaaocb cpeaaee aHaaeHae as asMepeaHa caeaxporpaMM bocxob- 
aoro a aaaaaHoro apaea, aTo6H acaamaTb xaKHM o6pa30M 3 $^bt spame- 


^HH CoJiHAa. HaMepflAOCb 16 

HHHHH HCGJieaa, 

AJIHHH BOJIH KOXOpHX npHBO- 

AHXCfl *. 


3932.630 

XX3955.960 

3943.348 

3953.155 

3940.882 

3931.123 

3949.957 

3937.332 

3925.646 

3948.779 

3935.815 

3916.733 

3947.532 

3935.806 

3913.635 

3910.844 


laa oapeaeaeaHH coaaeaaHx aaaa Boaa BBoaaaacb noapaBaa; a) aa cy- 
TOHHoe Bpan;eBHe ScMaa no ^opayae: 

Vi = — 0.47aM/cea • sinfcosS • cos tp, 

r^e t — aacoBOH yroa Goaaaa b MOMeax aa6aK)fleaBH, 8 — caaoaeaae Goaaaa, 
tp — aiapoxa Mecxa Ba6aioffeBHH; a 6) aa aacaeaxpacaxeT aeMaoa opSaxH no 
^opMyne: 

= —Fa sin i, 

V„ — caopocTb ABajaenaH SeMna no op6Hxe a i — yron MewAy aanpan- 
neaaeM caopocxa a aanpaBJieaaeM, nepnenAHaynapaHM a paAaycy-Beaxopy. 

IlaiaepeaHH Aana cncAyiomHH peaynbiax: jiaaaB b cneaxpe GonaAa cmo- 
meaH oxBOcaxenbao aaBaa jaejieaaoa Ayra b apacayio cxopoay. 3xo cMen^eaae 
B Aeaxpe AHcaa panao +0.003 ±0.003 A, a aa apaio oao cocxaBJiaex +0.011 ± 
±0.003 A. TaaaM o6pa30M, pasaaAa ajihb bojib aa apaio a b Aeaxpe paBaa 
+0.008 A. 8xa paaaaaa (xaa aasHBaenbia jiaM6-3(|»$eax) aaMepanacb paAOM 
aBXopoB. Ho aaMepeaBHM SBepnieAa jiBM6-3$$eBx cocxaBnaex +0.006A 
B oSjiacxa.X 3932 A, a no aBMepeaaHM Geax-^wona +0.008 A y /. 3800 A. 
Hiaefl ajihbu Bona onopaux ^oxoc^epaHx jiaaaa a a a p a lo b caoxesie ajihb 
B ona xa6jiBA SaaAejiH a Hpoao^beBoa, mh mohcom asMepaxb AJinay bojibh ae- 
CMem6HH0H JIHHHH K. UO CnSKTpOFpaMMaM flJIfl H0BO3- 

Mym6HHoro Kpafl b 3 toh ?Ke chctgmg. Cpe^iHeG h 3 12 naMepemiH ^naGx bgjihhhhy 
Xq = 3933.684 ± 0.006 A. 

KaK MLI bhagjih, npH nGpexoffe ot Kpaa k ^GHTpy ajihhh bojih $oto- 
C $ G P H Ml X JIHHHH yMeHtmaiOTCfl Ha 0,008 A. OAHaKO HGAt3H C OHpGAe- 
JIGHHOCTLIO yCXaHOBHTb, HaMGHHIOTCH JIH AJIHHH BOJIH XpOMOC^GpHMX 
AHHHH H K 3 npH HGpGXOAe OX KpaH K AGHxpy 3a CHGX KaKHx-jiH6o ApyrHx 
npHHHH, KpOMG ABH>KGHHH. JlHM6-3$||)eKT B ^OXOC^GpG o6l.HCHHeXCfl, HO KpaH- 
HGH MCpG, HaCXHHHO XGM, HXO 3 ^^ 6 KXHBHHG CJIOH o6pa30BaHHfl JIHHHH, paCHO-; 
JIO}KGHHiXG HB KpaiO A^CKa, BHUIG H A&BJIGHHG B HHX MGHBIIIG, HGM B AGHXpG [8]. 
Ou,GHHM, MOJKGX JIH 3XOX 3^^GKX HrpaXb pOJIB B XpOMOC^GpG. CABHr JIHHHH 

♦ IlpHBeAeHu 3HaHeHHfl a^hb bojih no Ta6jiHnaM SaHAeaa, IlpoKO^beBOH h PancKoro. 
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BCJieflCTBHe AaBJieHHH nponopn,HOHajieH BCJiHHHHe AaBJieHHH [9]. CjieAOBa- ' 
TeJiBHO, MOJKHO npcAnoJiGMCHTb , HTO c^BHr jiHHHH Kg, Kg B xpoMoc(j[)epe ^ 

BO CTOJibKo >Ke paa oxjiHqaTbca ox cABHra b $oxoc$epe, bo cKoabKo paaHHAa 
AaBJieHHH B $oxoc(|)epHbix cjioflx oxjiHqaexcfl ox cooxBexcxByiomeH paaHHAH 
B xpoMoc^epHHx. IIpoHaBeAeM rpySyio on;eHKy, BOcnoJibaoBaBmacb moab- 
JIHMH XpOMOC$GpH [10]. IIpHHHXblG AaHHbIB A^IH 3$$BKXHBHb[X CJIOBB o 6 pa 30 - 
BaHHfl |)OXOC$BpHHX H xpOMOC^BpHBIX JIHHHH B ABHXpB H HH KpaH) npHBBAeHM \ 

B cxojiSAax 1 H 2 Ta6ji. 1. KaK bhaho h3 xaSjiHiiH, cooxBBxcxByioiniafl paanHAa ' 

AaBHBHHH A^H $OXOC$BpHHX CJIOBB OXJIHHaBXCfl 60JIBB HBM Ha ABa HOpHAKa OX t 

paaHHAH B XpOMOC(|)BpHHX CJIOflX. IIo-BHAHMOMy , CMBIABHHBM XpOMOC^BpHWX 
.qHHHH Kg H Kg OX ABHxpa K KpaK) BCJIBACXBH6 AftBJiGHHa MOJKHO npGHe6peHb. 


Ta6 jiHA a 1 



T (ueHTp) 

T (Kpatt) 

Ig P (PCHTP) 

ig P (Kpatt) 

AP 

(DoToc$epa 

0.67 

0.13 

4 “ 5.0 

+4.6 

0.6 • 105 

XpoMoc$epa 

h = 103 KM 

h =: 3.103 KM 

+ 1.3 

—1.2 

0.3 • 103 


J],pyrHG npHHHHH CMBIUeHHH, HB CBHSaHHHB C ABHJKBHHflMH, HBH3BGCXHbI. 
rioaXOMy MH npHMBM, HXO AJIHHy BOJIHH Kg H Kg, H3MBpBHHyH) HH KpaK), 
MOBKHO CHHXaXb 3 a HBCMBIABHHyiO H A^IH ABHXpa AHCKB. 

HaMBpBHHB CHBKXporpaMM HpOHSBOAHJIOCb Ha MHKpo<|)OXOMBXpB M(D-2. 
B HJIOCKOCXH lABJIH MHKpO(|)OXOMBXpa HOMBIABJICH 66JIHH 3KpaH C HaHBCBHHHMH 
Ha HBro AByMfl hbphhmh raxpnxaMH, pacnojiomBHHHMH no o6b cxopoHU iabjih 
H napaJIJIBJIbHHMH BH. M3o6pa)KGHHG CHBKXpa yBBJIHHHBaJIOCb Ha BKpaHB 
B 20 paa. OnopHHB (|)oxoc$bphhb jihhhh naBOAHJiHCb Ha mxpnxH, anaJiorHHHO 
XOMy, KaK npOH3BOAHTCfl HaBBABHHB Ha HHXb H3MBpHXBJIbHOrO MHKpOCKOHa. 
OxCHBXH HOJIOJKBHHH CHHMaJIHCb C 6apa6aHa MHKpOMBXpnqGCKOrO BHHXa $0X0- 
MBxpa. Ha Ka>KAyH) onopnyK) jihhhk) AeJiajiocb ABa oxcqoxa — no nopBOMy h 

BXOpOMy UIXpHXy. KaJKAHH OXCqBX HBJIHBXCH CPBAHHM H3 qBXHpBX-HHXH HaBB- 
ABHHH. LI,GHXpaJIbHaa qacxb jihhhh K H3MBpHJiaCb $OXOMBXpHqBCKH, OXCqBX 
CO niKajiH $oxo3JiBMGHxa 6pajicfl qBpca Ka>KAHG 0.02 mm 6apa6aHa MHKpoMBxpn- 
qBCKoro BHHxa. Bbicoxa iabjih $oxoMGxpa paBHHJiacb 5 mm, qxo cooxBBxcxBycx 
Ha CojiHAB 350 KM. IIpaKxHqBCKH 3xa BBJiHqHHa HB npBBOCxoAHx paapBinaioiABH 
ciiJiH xBJiBCKona. Snaa paccxoHHHB mgjkaY inxpHxaMH h ABHxpoM iabjih, mm 
mo>kbm nojiyqnxb KOHxypM Kg h Kg c xoqnoH inKajiOH ajihh bojih. 

^aa nocxpoBHHa KonxypoB Kg h Kg HcnoabaoBaancb noqBpHBHHa, a hb 
HHXBHCHBHOCXH I^BHXpH HtlHHH Kg H Kg OnpBAeaaHHCb KBK CBpBAHHH XOpA 

($Hr. 3a). B SoaboiHHCXBB cayqaBB KOHxypM Kg h Kg (KaacAHH b oxAeabHocxH) 
CHMMBxpHqHH, HO CABHHyxH oAHH oxHOCHXBHbHO Apyroxo. B XBX CHyqaHx, 
KOXAa KOHXypM Kg H Kg HBCHMMGXpnqHH, CKOpOCXH OnpBAGJiaiOXCa HByBBpBHHO, 
H xaKHB KOHxypH H3 paccMOxpBHHH HCKHioqaaHCb. B HBB03MyiABHHOH o6aacxH 
Aaany bohhh ajih aHHHH Kg naMBpnxb no ABHxpy xhjkbcxh $OTOMBTpHqecKOro 

* 3x0 onpaBAKHo a^h cHMMexpHqHux KOHxypoB, xaK KaK aGcAHCcu c paBHbiMH iioqep> 
HeHHflMH flBJIHKXrCH B TO HCe BpeMfl a6cqHCCaMH C paBHMMH HHXeHCHBHOCTHMH. 
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KOHxypa HeB03M0>KH0, xaK KaK Kg BHpa>KeHa caa6o ($Hr. 3,6). B axoM cjiynae 

MO>KHO npHMeHHXb npHSjIHJKeHHblH CnOCo6, HCn0JIb30BaHHMH GeHX-fl>KOHOM. 

UsMepflexcH XyK, h ($Hr. 4). J],jiHHa bojirh X^^ onpeaejinexcH 

H3 cooxHomeHHfl : 

+ {^RK, — ^Ks)* 

CpaBHeHHe axoro Mexo^a c HaniHM ^oxoMexpHHecKHM, npoBeAennoe ajis 
^ jioKKyjiOB, r^e Kg mo>kho naMepnxb o6ohmh cnoco6aMH, noKasHBaex, rxq 
cpeAHflfl pasHHAa b onpeffeJienHH o6ohmh (iHOco6aMH cocxaBJinex okojio 0.001 
X. e. HaxoAHXCfl 3a npeAeJiaMH xohhocth HSMepennH. 

PaccMOxpHM xenepb Bonpoc o xohhocxh onpeAeAenna cKopocxH. flonnjie- 
poBCKoe CMemeHHe onpeAeaaexcH kbk paaaocxb MewAy HSMepeHHOH aarhoh 
BOAH tI X H HeCMeiAGHHOH Xq. 

AXd =. X — Xq. 

OmnSKa b onpeAeAeaHH BeAHHUHU AXp SyAex SAX^) = SX+SX^^, tab SX h SXq — 
CAyaaHHbie ouihSkh HSMepeaMH 3 xhx BeAHHHH. TaKae omH6KH, KaK HexoHHOCXb 

onpeABAGHHa paccxoHHHa ox mxpHxoB 
AO meAH H oinH6Ka b onpcABAeaHH aahh 
BO AH OnopHbIX AHHHH, npH 3TOM HCKAK)- 
qaioxcH, xaK KaK hx mohcho caaxaxb aah 
A aHHoro CAyaaa cHCxeMaxHaecKHMH. Cay- 
aaHHafl oinH6Ka (onpeAeAenHaa KaK cpeA- 
Haa apH(|)MexHaecKaa) b BeAHAHae X^ no- 
(Dar, 4. llaMepeHHe XK 2 no MexoAy Ayaaexca BCAOACXBHe pasSpocoB anaae- 

HHH npH onpeABAeHHH axon BeAHAHHbi n 
paBHa +0.006 A. CAyaannaa oninCKa 
npn onpeAeAeHHH BeAHAHHbi X BosHHKaex: a) H 3 - 3 a hoxoahocxh npoBeAenna 
^oxoMexpaaecKoro KOHxypa h HexoaHOcxn onpeAeAenna nenxpa xaacecxH ah- 
HHH no xopAHM. CnMMexpnaHHM canxaAca Konxyp, cepeAHSbi xopA b koxo- 
poM HaxoAHAHCb B HHxepBaAe +0.01 MM, X. e. +0.005 A. 

2. H3-3a HexoanocxH onpeAeAenna paccxoanna ox onopnbix ahhhh ao 
AGH xpa H3MepaeMOH ahhhh Kg hah Kg. TaK KaK HcnoAbaoBaAocb 8 onopnbix 
AHHHH H Ha Kaa<AyK) H3 HHX AOAaAocb 2 HaBeABHHa, no 2 -m inxpHxaM, xo axa 

oiunSKa HeBOAHKa h paBHa +0.003 A. 

TaKHM o6pa30M, cAyaaHHaa oninSKa b onpeABAeHHH BeAHaHHbi X paBHa 
+ 0.005 + 0.003 A= +0.008 A, HAH 0.6 km/cok. IIoAHaa oinH6Ka onpeABAe- 
HHH cKopocxH 3aKAioaaexca b npeABAax +1.0 km/cbk. Hbao, oahbko, hmoxb 
B BHAy, axo SXq h SX hmbiox pasHbiH xapaKxep. BeAHanna SX^ OAHHaKOBa 
AAH BCBX H3MBpeHHH H HOCHX xapaKTBp CHCXeMaXHaeCKOH OinH6KH. 
BeAHAHHa SX aBAaexca cAyaanHOH oinH6KOH KaatAoro HSMepOHna. IIoaxoMy 
npn CpaBHBHHH nOBBABHHH CAOGB, TAB B03HHKaK)X Kg H Kg, HAH ABH>KBHHH B HB- 

B03MymeHH0H o6AacxH H ^AOKKyAax oinH6Ka HCKAioaaexca h npncyx- 
cxByBx xoAbKo CAyaaHHaa oinnSKa 8X. 3xo HaAO HMexb b BHAy npn paccMoxpc- 
HHH peayAbXaxOB H3MepGHHH. 

PaccMOxpHM xenBpb peayAbxaxH HSMepBHHH. B xa6A. 2 npHBBABHH 
peayAbxaxii hsmbpbhhh aah HeB03MyBAGHHOH xpoMoc(|)epbi. B nepsoM cxoAone 
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Ta6JIH^H npHBeAeHH HOMep njiacTHHKH h Aaxa, bo BxopoM p == sin 0, 

B XpGXbeM — H3Mep6HHOG AOHIIJIGpOBCKOG CMGIAGHHG JIHHHH K21 

B HGXBGpxOM AXK3 — AOimaGpOBCKOG CMGIAGHHG aHHHH K3, B HHXOM 

H IIIGCTOM COOXBGXCXByiOmUG HM ayHGBafl CKOpOCXb H B CGABMOM H 

BOCbMOM — cKopocxb paAHaabHafl v\ noayHGHHaH AeaGHHGM i?*™Ha cos 6, 
B agbaxom — pa3HOCXH CKopocxGH SnaK naioc b abbhxom 

cxoa6n;G oanaaaGX, hxo hmggxch cashf aHHHn K2 oxHOCHXGabHO anHHH R3 
B CHHIOIO cxopony, ho HSMGpUXb Gro XpyAHO. (0 HaaHHHH XaKHX CABHrOB cbh- 
AGXGHbCXByGX XO, HXO (|)H[OaGXOBHH KOMHOHGHX VKg CHHbHGG KpaCHOFO RKg.) 

M3 abhhhx, npHBGAeHHMx B xa6a. 2, cacAyex, hto b h g b o 3 m y m g h- 
H H X o6aacxflx caon xpoMoc^GpH, b KOxopMx o6pa3yGxca K3, onycKaioxca 
K nOBGpXHOCXH GOHHAa CO CpGAHGH CKOpOCXbK) OKOHO 0.8 KM/cGK. ChOH, 
B KOXOpblX o6pa3yK)XCH aHHHH H3ayHGHHH K2» nOAHHMaiOXCfl CO CKOpOCXbK), 
B cpGAHGM paBHOH 1.5 Km/C6K. OXHOCHXGHbHafl CKOpOCXb ABHJKGHHH 3XHX CHOGB 
cocxaBHflGx xaKHM o6pa30M oKoao 2 km/cgk. 

B xa6a. 3 hphbgaghh pcsyabxaxbi h3Mgpghhh CKopocxGH ^aoKKyaoB, pac- 
noao>KGHHbix HGAaaGKo ox u, e h x p a Ancna (o6o3HaHGHHfl xg >kg, hxo h 
B xa6a. 2). IlpHBGAeHHHG cKopocxH xapaKXGpnsyiox abhhcghhh, HanpaBHGHHWG 
nopnGHAHKyaapHO k noBGpxHOcxH CoaHAa. H3 xa6a. 3 mohcho bhabtb caGAyio- 
iagg: cKopocxH, onpGAeaGHHbiG no Kg, hmgiox, nan npaanao, oxpHn;axGabHbiG 
3HaHGHHH. CpGAHGG 3HaHGHHG CKOpOCXH HO Kg paBHO 1.2 Km/cGK. HaAO HMGXb 
B BHAy? ^TO 3HaHHXeabHafl Aoaa HHAHBHAyaabHHX BHaaGHHH CKOpOCXGH 3a- 
MGXHO npGBOCXOAHX OmH6Ky H3MGpeHHH. CKOpOCXH, H3MGpGHHHG HO aHHHH K3, 
xaKJKG HMGIOX HpGHMyiAGCXBGHHO OTpHAaXGabHIiIG SHaHGHHa, HO HX aScoaiOTHBIG 
3HaHGHHa B CpGAHGM MGHblHG, HGM HO aHHHH Kg. EcaH CrpyHHHpOBaXb H3M6- 

pGHHH Ana Kg H ajih Kg no cKopocxaM, nncao ^aoKKyaoB noayaHxca caGAyio- 
iAGg: 


CKOpOCTH 

V <— 1.5KM/CeK 

— 1.5 KM/CeK < 
<v<0 

v>Q 

JIhhhh K2 

7 

10 

1 

JIhhhh Kg 

2 

12 

4 


CpGAHaa pa3Hocxb cKopocxGH no aHHHH Kg H no aHHHH Kg paBHa +0.5 km/cgk. 

B xa6a. 4 npHBGAGHW peayabxaxti H3MGpGHHa cKopocxGH ^aoKKyaoB, 
pacnoao>KGHHbix h a k p a k) ahckb. 9$$gkx AH$$epeHnHaabHoro Bpan];6HHa 
HG HCKaionaaca, ho oh abgx oniH6Ky b onpGAeaGHHH CKopocxn hg 6oaGG 
0.2 km/cgk. 

B xa6a. 5 npHeGAGHW anaaGHHa npoeKAHH paA^aabHOH h xaHFGHAHaabHOH 
CKopocxGH Ha aya apenna npn paaaHHHHx sin 6. Ha axon xa6aHn.H bhaho, 
Hxo npH sin 6 ~ 0.97 — 0.99 Ha6aioAaGMHG ayaoBHG cKopocxH o6ycaoBaGHH 
xanrGHAHaabHHM abhjkghhgm. Ecan 6iii ohh 6HaH o6ycaoBa6Hbi hpogkahgh aa 
ayn apenna paAnaJiBHMx cKOpocxGH, xo caMH paAHa*^BHbiG cKopocxH 
Sbiaa 6bi HMGXb Goabmyio BGaHanny — ao 10 km/cgk. MsMGpGHHa paAnaabHHx 
CKopocxGH (b AGHxpe A^cKa) noKasHBaiox, axo paAnaabHMG cKopocxH aHaan- 
TGabHO MGHbUie. 
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Ta 6 JIH^a 2 


JV* njiacTHHKH H jtaxa 

sin 6 

A 


t)^ 

K.' 

KM/CeK 

1 

I 

KM/CeK 

^ +. ■ 
KM/CeK 

''k.' 

KM/CeK 

KM/CeK 

639 

0 

—0.040 

0.000 



—3.0 

0.0 ■ 

+3.0 

25.ynL1955 


—0.020 

0.000 

— 

— 

—1.5 

0.0 

+ 1.5 



+0,001 

+ 0.014 

— 

— 

+ 0.1 

+ 1.1 

+ 1.0 

779 

0 

— 

+0.018 

— 

— 

— 

+ 1.4 


9.IX.1955 


—0.034 

—0.005 

— 

— 

—2.6 

+0.4 

+ 3.0 



—0.008 

—0.005 

— 

— 

— 0.6 

+0.4 

+ 1.0 

152 

0 

— 

+0.009 

— 

— 

— 

+ 0.7 

+ 

3.VL1955 


— 

0 

— 

— 

—0.8 

0 

+0.8 



— 

—0.080 

— 

— 

— 

—1.0 

— 



— 

—0.034 

— 

— 

— 

+ 2.6 





— 

—0.019 

— 

— 

— 

+ 1.5 

- — 



—0.029 

+0.010 

— 

— 

—2.2 

+ 0.8 

+ 3.0 

598(a) 

0.40 

— 

+ 0.016 

— 

+ 1.2 



+ 1.3 


10.VnL1955 


— 

+ 0.013 

— 

+ 1.0 

— 

+ 1.1 


598(^) 

0.40 

—0.013 

—0.009 

—1.0 

—0.7 

—1.1 

—0.8 

+0.3 

10.Vin.l955 















— 1.5 

+ 0.8 

+ 1.7 


Ta 6 jiHua 3 


njiacTHHKH H j^axa 

sin 6 


a 

“K,. 

KM/CCK 

K,' 

KM/CCK 

”k:.- 

KM/CCK 

’"K,- 

KM/CCK 

KM/CCK 

687 ( a ) 

0.35 

— 0.017 

— 0.015 

— 1.3 

— 1.25 

— 1.4 

— 1.20 

+ 0.2 

30 . VIU .1955 


— 

— 0.008 

0.0 

+ 0.6 

0.0 

+ 0.6 

+ 0.6 



— 0.022 

— 

— 1.7 

— 

— 1.8 






— 0.024 

- f - 0.028 

— 1.8 

+ 2.1 

— 1.9 

+ 2,2 

+ 0.3 

687 ( 6 ) 

0.35 

— 0.010 

— 0.025 

— 0.76 

— 1.9 

— 0.8 

— 2.0 

— 1.2 

30 . Vni . l 955 


— 0.006 

— 0.014 

— 0.5 

— 1.1 

— 0.5 

— 1.2 

— 0.7 

598 ( a ) 

0.40 

— 0.016 

0.000 

— 1.2 

0.0 

— 1.3 

0.0 

“ t - 1.3 

10 . VIII .1955 


— 

+ 0.013 

— : 

+ 1,0 



+ 1.1 




— 0.018 

— 0.011 

— 1.4 

— 0.8 

— 1,5 

— 0.9 

+ 0.6 



— 0.012 

— 0.009 

— 0.9 

— 0.7 

— 1.0 

— 0.7 

+ 0.3 



— 0.019 

— 0.012 

— 1.5 

— 0.9 

-- 1.6 

— 1.0 

+ 0.6 

598 ( 6 ) 

0.40 

— 0.022 

+ 0.013 

— 1.7 

+ 1.0 

— 1.8 

+ 1.1 

+ 2.9 

10 . VTri . l 955 


— 0.012 

— 0.012 

— 0.9 

— 0.9 

— 1.0 

— 1.0 

0.0 



— 0.012 

— 0.007 

— 0.9 

— 0.5 

— 1.0 

— 0.5 

+ 0.5 



— 0.007 

0.00 

— 0.5 

0.0 

— 0.5 

0.0 

+ 0.5 

600 

0.40 

+ 0.005 

— 0.025 

+ 0.4 

— 1.9 

+ 0.4 

— 2.0 

— 2.4 

10 , VIII .1955 


— 0.033 

0.00 

— 2.5 

0.0 

— 2.7 

0.0 

+ 2.7 



— 0.021 

— 

— 1.6 

— 

— 1.7 





— 

— 0.013 

— 

— 1.0 

— 

— 1.1 




— 0.017 

— 0.003 

— 1.3 

— 0.2 

— 1.4 

— 0.2 

+ 1.2 







— 1.2 

— 0.4 

+ 0.5 


1S6 
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Ta6jiHaa 4 


J \9 nJiaCTHHKH H 
naTa 

sin 6 



’’ k ,. 

KM/cen 

KM/CeK 

’' k ,- 

KM/CeK 

KM/CCK 

’’Ka '’ Ka . 
KM/ceK 


0.98 

— 0.016 



— 1.2 



— 1.2 



— 

517 


— 0.006 

+ 0.009 

— 0.55 

+ 0.8 

— 0.5 

+ 0.8 

+ 1.3 

20 . yU .1955 


— 0.036 

— 0.029 

— 2.7 

— 2,2 

— 2.8 

— 2.2 

+ 0.6 



— 0.011 

+ 0.004 

— 0.9 

* + 0.3 

— 0.9 

+ 0.3 

+ 1.1 



— 0.029 

— 0.009 

— 2.2 

: — 0.8 

— 2.2 

— 0.8 

+ 3.0 



+ 0.004 

— 

+ 0.3 

— 

+ 0.3 

— 

— 

544 

0.99 

— 0.033 

— 0.054 

— 2.5 

— 4.1 

— 2.5 

— 4.1 

— 1.6 

23 . mi 955 


+ 0.007 

— 0.023 

+ 0.5 

— 1.8 

+ 0.5 

— 1.8 

— 2.3 



— 0.018 

— 

— 1.4 

— 

— 1.4 

— 

— 

358 

0.99 

— 0.008 

— 0.005 

— 0.6 

1 — 0.4 

— 0.6 

— 0.4 

+ 0.2 

4 . V 11.1955 


— 0.013 

— 0.002 

— 1.0 

1 — 0.2 

— 1.0 

— 0.2 

+ 0.8 

563 ( a ) 

0.95 

— 0.026 

+ 0.006 

— 2.0 

I + 0.5 

— 2.1 

1 + 0.5 

+ 2.6 

25 . VIL 1955 


— 0.030 

—0.004 

— 2.3 

— 0.3 

— 2.4 

: — 0.3 

+ 2.1 



— 0.017 

0.179 

— 1.3 

— 13.6 

— 1.4 

— 14 . 3 - 

— 12 . 9 * 

563 ( 6 ) 

0.95 

+ 0.004 

+ 0.009 

+ 0.3 

+ 0,7 

+ 0.3 

; + 0.7 

+ 0.4 

25 . YII .1955 


— 0.019 

— 0.014 

— 1.4 

— 1.1 

— 1.4 

i — 1.1 

+ 0.3 



— 0.064 

— 0.084 

— 5.0 

— 6.4 

— 5.2 

; — 6.7 

— 1.5 



— 0.044 

— 0.154 

— 3.3 

— 11.8 

— 3.5 

' — 12 . 4 * 

— 8 . 9 * 

731 

0.92 

+ 0.003 

_ 

+ 0.3 

— 

+ 0.3 

— 

— 

3 . IX .1955 

0.94 

— 0.013 

+ 0.012 

— 1.0 

+ 1.0 

— 1.1 

; + 1.1 

+ 2.2 


0.96 

— 0.020 

— 0.003 

— 1.5 

— 0.2 

— 1.6 

— 0.2 

+ 1.4 


0.975 

— 0.013 

+ 0.010 

— 1.0 

+ 0.8 

— 1.0 

+ 0.8 

+ 1.8 


0.995 

— 0.010 

+ 0.003 

— 0.8 

+ 0.2 

— 0.8 

+ 0.2 

+ 1.0 

874 

0.98 

+ 0.054 

— 0.061 

+ 4.1 

— 4.6 

+ 4.2 

— 4.7 

— 8 . 9 * 

17 . X .1955 


— 0.054 

+ 0.070 

— 4.1 

+ 5.3 

— 4.2 

+ 5.4 

+ 9 . 6 * 



— 0.008 

— 0.013 

— 0.6 

— 1.0 

— 0.6 

— 1.0 

— 0.4 

887 

0.965 

— 0.011 

+ 0.020 

— 0.8 

+ 1.5 

— 0.8 

+ 1.6 

+ 2.4 

18 . X .1955 

0.985 

— 0.016 

+ 0.013 

— 1.2 

+ 0.9 

— 1.2 

+ 0.9 

+ 2.1 


0.990 

— 0.011 

+ 0.007 

— 0,8 1 

+ 0.5 

— 0.8 

+ 0.5 

+ 1.3 


1.00 

+ 0.007 

+ 0.007 

+ 0.5 ' 

+ 0.5 

+ 0.5 

+ 0.5 

0.0 

558 

0.99 

+ 0.013 

+ 0.013 

+ 1 . 0 * 

+ 1 . 0 * 

+ 1.0 

+ 1.0 

0.0 

23.Vn.1955 


+ 0.052 

— 

+ 4 . 0 * 

— 

+ 4.0 

— 

— 

i 


+ 0.025 


+ 1 , 9 * 

— 

+ 1.9 

— 

— 



+ 0.007 

— 

+ 0 . 5 * 

— 

+ 0.5 

— 

— 







— 1.0 

— 0.4 

+ 0.8 


• npH ocpeaneHHH HCKJiioqaJiHCb, khk nexapaKTepBHe. 


Ta6jiHi^a 5 


sin 6 

0.99 

0.98 

0.97 

0.96 

0.90 

sin 6 . Vi 

0.99 • vt 

0.98 • Vi 

0.97 . Vi 

0.96 • Vt 

0.90 • Vt 

cos b • Vr 

1 

0.14 . Vr 

0.20 • Vr 

0^6 • Vr 

0.29 • Vr 

0.48 . Vr 
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5. BjlHHHHe ABHHteHHM 
HaA nHTHOM Ha peayjiBxaTH 
H3MepeHHfl CKOpOCTH Ha KpaK) . 


CKopocTH, onpeAeaeHHtie uo Kg, iipeHMymecTBeHHO 0 TpH^aTeJIbHwe. 
JlcKJiioHeHHe cocTaBJiflex njiacxHHKa JVs 558, HSMepeKHa KoxopoH noKaaajiH bo 
Bcex xoHKax (|)jioKKyjia nojiojKHxeJibHHe cKopocxH. HH/^HBHAyaJibHHe SHaHeHHfl 
CKopocxeH KOJie6jiioxcfl b npeAejiax ox — 4 km/cok ao +4 km/cgk, hxo Ha MHoro 
npeBOcxoAHT omn^Ky HBMepenHH. Ecjih HCKaiOHHXb h 3 ocpeAHeHHH HSMepeHHH 
njiacxHHKH J\2 558, xo cpeAHHH CKopocxb no jihhhh Kg oKaaHBaexca paBHon 
— 1.0 KM/ceK, a cpeAHHH cKopocxb no jihhhh Kg panna — 0.4 KM/ceK. CpeAHHH 
pasHOcxb cKopocxeH, onpeACJieHHHx no Kg h no Kg, cocxaBJinex +0.8 km/cck. 

Hpn paccMoxpeHHH peayjibxaxoB H3MepeHHH ^aoKKyjioB, pacnoaoHceHHHx 
Ha Kpaio CoHHAa, xpe6yexcH ocxopoHiHOCxb, xan khk (|)jioKKyjibi, KaK npaBHJio, 
pacnoJiO}KeHH b6jih 3H rpynn nnxen. BcjieACXBHe CHjibHoro nepcneKXHBHoro 

coKpameHHH HjiomaAH nnxna na Kpaio oho mojkbx 
cxaxb noHXH hbbhahmhm, h nejibSH 6HXb cosep- 
uieHHo ysepeHHHM b xom, hxo okojio HaMepneMoro 
j; ^ ^ AjioKKyjia ne 6hjio nnxeH. Echh hcxoahxb h 3 nap- 

CPHr. 5. BjlHHHHe ABHHteHHH „ « ^ 

HaA HHTHOM Ha pesyjIbTaTH THHHABH?KeHHHHaAnHXHOM,npeAJIOHieHHOHGeHX- 

H3MepeHHflCKOpoCTHHaKpaK). J^JKOHOM, to npH HaiHHX Ha6jIK)AeHHHX AOJI5KHO 

nojiyHHXbCH cJieAyioinee: cKopocxH, onpeAejieHHHe 

no Kg H Kg, AOJi>KHH HMexb oAHHaKOBbiH 3HaK (njiioc, ecjiH mejib pacnoJio^ 

JKena ox npan AaJibine, neM hhtho, h MHnyc, ecjiH meJib pacnojiojKena 

Me>KAy nHTHOM h KpaeM; (|)Hr. 5). IIpHBeAeHHHe b Ta6ji. 4 H3MepeHHH axoro 

ne noKasbiBaiOT. 

CjieAyex, naKOHen;, paccMoxpexb, He hbhhiotch hh H3MepeHHHe CMemennH Kg^ 
B ^HOJiexoByio cxopony cjieACXBneM xoro, hto cMemenne Kg b npacHyio cxopony 
BHaHBaex AonpeccHio b KpacHOM KpMjie jihhhh Kg, x. e. jihhhh Kg 3(J)^eKTHBHO 
KaK obi CMemaexcH b $HOJiexoByio cxopony. B axoM cjiynae aojihchh 
OHJia 6bi 6BiTb CBH3b MCHCAy cMemeHHeM Kg h Kg, x. e. hcm 6ojibme Kg 6bijio 6bi 

Ta6jTHAa6 cMemeno b Kpacnyio 

^ cxopony, xeM SoJibine 

«M/ceK »M/ceK | ’ Kg — B (|>HOJieTOByiO. 

Ha $Hr. 6 bhaho, mto 

HeBosMymeHHan xpo- xaKOH aaBHCHMOCXH ne 

Moc^epa — 1.5 +0.8 +1.7 cymecxByex. CjieAOBa- 

(pjioKKy™ B ^eHTpe -1.2 -0.4 +0.5 TeJibHO, CMcmeHHe K, 

CDjiOKKyjiH Ha Kpaio — 1.0 — 0.4 +0.8 r 

B (pHOJiexoByio cxopony 

HBJiHexcH peajibHbiM. 

B xa6ji. 6 CBeAenbi BMecxe peayjibxaxH H3MepeHHH ABHmeHHH ahh xpoMO- 
c(|)epbi, a xaKHte paAHajibHMx h xanreHAHaJibHHX ABHjKenHH ^jioKKyjiOB. 
Ha 3XHX peayjibxaxoB mojkho CAejiaxb cjieAyiomHe bbiboam. 

1. B neBosMyiAenHOH xpoMoc^epe cjioh, tab o6pa3yexcH CBeneHHe Kg, 
no-BHAHMOMy, noAHHMaioxcH co cpeAnen CKopocxbio, npHMepno 1.5 km/cbk 
(axox peayjibxax aah HeBoaMymeHHOH xpQMoc^ej)bi Menee pnpeAejieHHHH, xaK 
KaK H3MepeHHfl xpoMoc^epHOH Kg 6ojiee saxpyAHeHH h Menee xohhh, hcm bo 
^jioKKyjiax). BepxHHe cjioh, tac oGpaayexpn jihhhh Kg, onycKaioxcH k no- 
BepXHOCXH GoAHma B CpeAHCM CO GKOpOCXblQ 0.8 KM/ceK. CpeAHHH OXHOCHXeJIb- 
HaH CKOpOCTb ABHH^enHH 3XHX CJIOeB Apyi" OXHOCHXeJIbHO Apyra npeBOCXOAHT 

IBS 



KM/ceK 

V v- KM/ceK 
IV3, ' 1 

KM/ceK 

HeBOSMymeHHan xpo- 




Moc^epa 

—1.5 

+0.8 

+ 1.7 

dDjiOKKyjiu 6 HeHTpe 

; —1.2 

—0.4 

+0.5 

CDjiOKKyjiH Ha Kpaio 

— ].0 

—0.4 

+0.8 
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2 KM/ceK, T. e. 3HaHHTeabHO SoJibine omnSKH HSMepennH. fljia oT^eJibHLix a^eeK 
xpoMoc^pH 3 Ta oTHOCHTeabHaa cKopocTb ^oxoflHT AO 3 km/cok. 

GaeAyeT oacHAarb, hto Tanae CHCTeMaTaaecKae ABHJKeHaa b xpoMoc^epe 
AoaacHH npoaBHTbca ae ToabKo b aAP© aHHHH H h K, ho TaK>Ke h b aAP^ 

TaK KaK onraaecKaa Toama xpoMoc^pM b 3 Toa anaHH AOCTaxoaHo BcaaKa. 
Jl,eHCTBHTeabHO, 4 >OT 03 aeKTpHHecKHe Ha 6 aK)AeHHa Ilapca noKaabisaiOT [11], 
axo B aApe aHHHH H« na coaneaHOM ahoko HMeexoa acHMMerpHa: mhhhmym 
HHX eHCHBHOCXH CMeiAOH OXHOCHXeabHO ABHXpa aHHHH Ha AX= 0.037 A, axo 
cooxBexcxsyex cKopocxH — 1*7 km/obk, Ha Kpaio 3 xa acHMMexpHa inpoiiaA®®T. 



(Par. 6. SaBHCHMOCTb CKOpOCXH, H3MepeHH0H no JIHHHH K2, OT CKOpOCTH, 
H 3 MepeHHOH no aHHHH K3. 


2. Bo $aoKKyaax, b caoax, tab o6pa3yexca aHHHa Kg, HMewxca ABH>Ke- 
Htifl, HanpaBaeHHbie b cpeAHOM Bsepx ox noBepxHOCXH CoaHAa co CKopocxbio 
— 1.2 km/cok. G yBeanacHHeM bhcoxh cKopocxb ABHacenna yMenbniaexcH. 
B cpeAHeM paaaHHHe cKopocxen b caoax, fab o6pa3yK)xca aHHHH Kg h K 3 , 
cQcxaBaaex 0.5 km/cok. B oxAeabHHx ^aoKKyaax CKopocxb noA'BBMa, onpe- 
AeaeHHaa no aHHHH Kg, Aocxnraex 2 — 2.5 km/cgh h pa3HHii;a 
AocxHraex npHMepno 3 km/cbr. 9xh BeaHHHHbi cymecxBeHHo npeBOCXoAax 
OUIh6kH H 3 MepeHHH. 

3. Bo ^aoKKyaax cymecxByiox xanreHAHaabHHe ABHJKeHHa co cKopocxaMH, 
AocxHraiomHMH 4 h 6oaee KHaoMexpoB b cenyHAy na BMcoxax, fab o6pa- 
3 yexcH Kg. 3xh cKopocxH hmbiox npBHMymecxBBHHo oxpHAaxeabHbie sHaaeHHH, 
T. e. HanpaBaeHH k Ha6aiOAaxeaio. GpeAH H3MepeHHbix naMH ^aoKKyaoB 
iiMBioxcfl pacnoaojKBHHHe khk na bocxohhom, xaK h na sanaAHOM Kpaio. 
npBHMymecxBBHHoe CMeiABHHe aHHHH Kg B (|)HoaexoByH) cxopoHy bo $aoK- 

ISV 
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f 

Kyjiax Ha Kpaio mojkho 6iiIjio 6h o6'bhchhti>, gcjih npe^^cxaBHTb, hto b oSjiacTii 
^JiOKKyjioB npoHCXOAHT pacmnpeHHe. B cjiynae Cojibiiioh onxHHecKOH xoJimii ^ 
$jioKKyjia B Hacxoxax jihhhh, HajiynenHe yflajiaiomeHCH ox nac aacTH $jiok- 
Kyjia 6yffex ocjia6jieHo. JIhhhh hg npocxo pacnrapHTca, khk axo 6hjio 6h ' 
B cjiyaae onxHaecKH xoHKoro cjioh, ho i^enxp xahcgcxh ee cMecxHXca b chhiok) 
cxopoHy. AHajiorHHHoe o6x>HCHeHHe abho A. B. CeBepHHM ^jih cjiyaaH acHM- * 
MexpHH «ycoB» [12, 13]. KaK HaaecxHo, npoAOJiHCHxejibHOcxB hchshh ^jiok- 
KyjiBHHx rpanyji HaMepaexcH BpeMencM nopaAKa necKOJibKHx aacoB, a epeA- 
hhh paaMep hx cocxaBaaox 10^', x. e. 8000 km. IIpH HaanaHH xaHreHAHaabHHx 
CKOpOCXeH HOpHAKa 1 KM/ceK AOJDKHO npOHCXOAHTb paCHIHpeHHe $JIOKKyAb- 

Hbix aAop 3a BpGMa 2 — 3 aaca ao paaMcpoB 10000 km. O cymecxBOBaHHH xan- I 
reHAHajibHbix abhjkghhh, BGAymax k pacmnpGHHio, pacnoaaaHHK) ^JioKKyjib- 
HHX HAep, CBHAeXGHbCXByGX xaKJKG «raanKoo6pa3HHH» BHA KOHXypa JIHHHH Ha 
BO (|)aoKKyaax na aHM6G ($Hr. 7). i 

Hhxgpgcho aaMGXHXb, axo b paAe cjiyaaGB hba $JioKKyjioM na Kpaio ahckh 
H a6aK)AaGxca cbghghhg xpoMoc^opM b AGHxpG Kg (kbk 6h jihhhh KJ, noxo- 
H«GG Ha npoxy6GpaHGA ($Hr. 8). HnorAa b cnoKxpG ^jioKKyjia na ahckg, b aApe 
KOHxypa Kg, xaKHCG Ha6jiK)AaGxca HG6oJibmoH SyropoK «K 4 ». (DoxoMGxpnpo- ! 
BaHHG axoro odpasoBaana noKasHBaax, axo noanaa noayniHpHHa KOHxypa 
paBHa 0.15 A, axo SHaanxGabHo MGHbniG, aoM noayniHpHHa hhhhh K b npo- 
xy66paHAG. Hhcho HSJiyaaiomHX axoMOB, onpoAeaGHHOG 6 g 3 yaGxa caMonorao- i 

iaghhh, paBHo npHMGpno 0.8 • HGCKoabKO 6oabinG, aGM ancao axo- ' 

MOB Ca'*' B HGpBOM cocxoaHHH B036yH{AeHHa B npoxy6GpaHn;ax. BcaHaHHa cko- 
pocxH, onpGAeaGHHaa no noaymnpHHG, paBHa 6 km/cgk. B npoxy6GpaHAax 
xyp6yaGHXHaa cKopocxb, KaK npasHao, AOCxnraGx 10—15 km/cgk [14]. TaKaa 
HoSoabniaa (no cpaBHGHHio c npoxy6GpaHAaMH) cKopocxb oSbacHHGxca, Boa- **' 
MOHCHO, XGM, axo MarHHTHHG Hoaa, HMGioniHGca HaA $aKGaaMH, orpaHHaHBaiox | 

xyp6ya6HXHHG abhh^ghhh. 

B aaKaioaGHHG noabayiocb cayaaGM npHHGCxn 6aaroAapHocxb A. B. Gg- 
BGpnoMy aa pyKOBOACXBO h BHHMaHHG K HacxoamGH pa6oxG. ^ 
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AKAflEMHfl HAVK CCGP 

H3BECTHH K P U M C K 0 H A C T P 0 <» H 8 H 'I E C K 0 0 OBCEPBATOPMH 

Tom XVII, 1957 r. 


O nOBE,ItEHIIlI HEKOTOPHX JIHHHfl PEflKHX 3EMEJIb 
HA AHCKE COJIHIIA 

H. Hm Cme0ano«uH 

B pa6oTe HccjieAOBaHo noBe^eHHe aKBHBaJieHTHHX mHpHH n nojiyiOBpHH HOKoropLix 
jiHHHH pej^KHx seMejiB Ha A^cKe CojiHi^a: s^^eKT i^eHTp — KpaH» nepezoA ox norjioiAeHHfl 
K H3Jiy?eHHK), CBeneHne b aKTHSHux o6HacTHx. HaHAOHO cxoAHoe ajih Bcex jihhhh hsmb* 
HBHHe 8KBHBaJieHTHUX HIHpHH H HOJiymHpHH npH nepeXOAB OT AeHTpa K KpaH), KOTOpOe 
cpaBHHBaeTCH c HSMeHeHHeM xex ace BejiHHHH ajih Apyrnx HepeAKOseMejibHux ajieMeHxoB. 
CpaBHenne noKasHBaex, hxo b xo BpeiiH kbk dKBHBajiOHXHhie niHpHHH W jihhhh nepeAKOse- 
MeJiBHbix ajieMBHxoB yBGJiHHHBaioxcfl npH iiepexoA6 ox Aeaxpa k Kpaio, aKBHBajieHXHue 
mnpHHH W JIHHHH pBAKHX BOMeJIL JTMeHLfflaiOXCfl, a AJIfl HGTHpeX JIHHHH peAKHX SGMeJIL 

HaxoAflmHXCH b KpujiBHx H H K — JIHHHH Gall, Ha6jiK)AaeTCfl nepexoA b HaJiyneHHe npH 
lipH6jiHHceHEH K KpaK) A^CKa CojiHAa (oKOJio p = 0.90). 3th ace nexHpe jihhhh ycHJiHBaioxcH 
B aKTHBHHX 06pa30BaHHflX H Ha6jIK)AaiOTCfl B HSnyneHHH B HeKOTOpUX BCHBiniKaX H (JjIOK- 
Kyjiax Ha SHaHHxejiBHiJx paccxoHHHx ox Kpan ahckh (p — 0.65). 

THE BEHAVIOR OF SOME LINES OF RARE EARTH ELEMENTS ON THE 
SOLAR DISK, by N. N. Stefanovich. — The behavior of equivalent widths and half 
widths of some lines of rare earth elements on the solar disk was investigated: the cen- 
ter-limb effect, the transition from absorption to emission and the emission in active 
regions. The variation of the equivalent and half widths for all the lines, from the center 
to the limb, was found to be alike and this was compared to that of other non-rare earht 
elements. The comparison shows that the TV-values of the non-rare earths increase from 
the center to the limb, while TV- values of rare earth elements decreases. For four lines 
of rare earth in the wings of H and K Gall lines a appearence of emission is observed 
when approaching the solar limb (about p = 0.90). These four lines are strengthened 
in active regions and are observed in emission in some flares and flocculi at large distan- 
ces from the limb (p<^0.65). 

B KpHJibflx JIHHHH H nKCall aa A^CKe CoJiHn;a bSjihsh Kpaa mojkho 
H aSjiioAaTb HCTHpe aMHccnoHHHe jihhhh. Ohh HaH6oJiee apKH na caMOM npaio, 
saxeM, no Mepe yAajieHHH ot Kpaa, noGTenenno cjiaSeioT, okojio p=0.9cjiH- 
Baroxca c HenpepHBHtiM cneKxpoM, a AaJitnie, yace b AenxpajibHHx aacTHx 
AHCKa, ABB H3 HHX BHAHH B HOrjIOIAeHHH, a ABO OXCyXCXByiOX BOBCe. 

OAHa H3 3XHX JIHHHH X 3934.80 BnepBHe 6HJia oSnapya^eHa JJ^HceaejuioM 
B 1898 r. [1]. OcxaJibHwe Ha6jiK)AajiHCb 9BepmeAOM [2]. Menaeji [3] oxoacAe- 
cxBHji jiHHHK) X 3934.80 c xpoMoc$epHOH jiHHHeH Ndll X 3934.89. TeKKe- 
peH [4] noJiyHHji h 3 jiaSopaxopHHx H3MepeHHH aJihh bojih peAKHx aeMejib 
X 3934.813 (6nH3Ko k onpeAejieHHio flaceaejuia). 
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liTopafl jiHHHH H3 3THX HCTupex X 3931.54 6Hjia oTOKAecTBaena MeHsejioM 
c jiMHHeH Cell X 3931,28. OTOHCflecTBjieHHe TeKKepea jxufi 3toh jihhhh 
(Dyll X 3931.533), no-BHAHMOMy, 6ojiee npaBHJibHO. Phaom cjiHHHeaX 3931.54 
Ha HaiuHX njiacTHHKax Ha6jiK)AaeTCfl Apyraa, 6oJiee cjia6afl, HeoToacAecTBJieH- 
Haa JIHHHH X 3931.37. Moatei 6HTb, 9 to h ecxb jihhhh Cell X 3931.28, xoxa 
paajiHHHe b A^iHHax bojih cjihihkom BejiHKo (okojio 0.1 A). KpoMe xoro, HHorAa 
6iiiBaex saMexHa eme oahh jihhhh X 3931.77, xaKH^e HeoxojKAecxBJieHHaa. 

TpexbH JIHHHH X 3969.40 oxoH;AecTBJieHa TeKKepeeM c EuII X 3969.23. 
BBHAy 6oJibmoro otjihhhh b ajihhbx bojih axo oxoHiAecxBJieHHe BecbMa comhh- 
TejibHo, JIhhhh EuII X 3969.23 aojijkhh naxoAHXbCH b CHHeM KpHjie cHJibHoii 
JIHHHH Fel X 3969.27, Ha6jiioAaeMaH me aMHccHOHHaa jihhhh X 3969.40 Ha- 
xoahtch b KpacHOM KpHJie axoH JIHHHH. Ho miaciHHKaM, noJiyHeHHbiM na o6cep- 
BaXOpHH MayHX-BHJICOH, 3MHCCHH, AGHCXBHXeJIbHO, Ha6jIK)AaeTCH XOJIbKO B CH- 
HeM Kpbijie JIHHHH Hceaeaa. Ho HaniHM Ha6jiH)AeHHHM omhcchh na Bcex nojiy- 
aeHHHx HJiacTHHKax Ha6jiK)AaexcH b KpacHOM KpHJie, ho b paAe cjiyaaeB aa- 
MexHo HeKOTopoe iioBiHneHHe cHHero Kpbijia. 

^exBepTHH JIHHHH X 3967.04 OTOJKAecxBJieHa TeKKepeeM c Cell X 3967.048. 

Ha HaiHHX HJiaCTHHKaX pHAOM C 3TOH JIHHHeH Cell G KpaCHOH CTOpOHH ox nee 

HaSjiioAaeTCH Bxopaa, 6ojiee cjiaSaa jihhhh X 3967.12. 

B xa6jiHn;e npHaeACHH ajihhh bojih h oxo>KAecxBJieHHe ajih 3xhx aexwpex 
jihhhh H AJIHHbl BOJIH HeOXOHiAeCXBJieHHHX jihhhh, HaSjIIOAaeMHX HaMH B 3MHC- 
CMH Ha KpaK). 

T a 6 JiH u a 


JV? n/n 

Onpej5ejieHHfl deepmeffa [2] 

OTowaecTBjieHHe TeKKCpCH j 

[4] 

HaMepeHHH 
Ha BCT 

X 

Hhtchchb- 

HOCTfc 

A 

3jieMeHT 

>. 

1 

3931.54 

0 

3931.533 

Dyn 

3931.51 

2 

3934.80 

2 

3934.813 

Ndll 

3934.80 

3 

3967.04 

0 

3967.048 

Cell 

3967.05 

4 

3969.40 

3 

3969.23 

Euir 

3969.41 

5 





3967.12 

6 




Cell (?) 

3931.37 

7 





393]. 77 


IlpeatAe hgm 6oJiee noApo6HO paccMOxpexb noBeACHue 3 xhx jihhhh peA- 
KHx aeMeJib, ocxaHOBHMca na oco6eHHOCxHX hx cneKxpoB. 

PeAKHe aeMJiH rpynnH jiauxanoHAOB npHnaAJiemax k mecxoMy nepHOAy 
xa6jiHAbi MeHAOJieeBa (c tNs 58 — n;epHH no JV 2 71 — aioxeAHii). V Bcex 3xhx 
14 aaeMeHTOB aanoanenH o6oaoHKH 5s, 5/? h 6s h aanoaHHexca 6oaee raySoKaa 
o6oaoHKa 4/. OaeMeHXbi rpynnbi aanxaHOHAOB, 6yAyHH Shhskhmh no cbohm 
(|)H 3 HHecKHM xapaKxepHcxHKaM, cHHbHo pasanaaioxcH no cneKxpy. Ho CBoeMy 
xapaKxepy cneKxpH aaHxaHOHAOB mojkho pa36HXb na ABe rpynnH. K nepaoH 
rpynne oxhochxch cneKxpH jianxana (La), ne HBjiaiomerocH xhhhhhhm 
peAK03eMejibHHM ajieMenxoM, eBponna (Eu), cxoamero b cepeAHne pHAa, 
ir cneKxpH xyjiHH (Tu), Hxxep6HH (Ib) h jiioxeAHH (Lu), cxoamnx b kohao 
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pH^a. 3 tii cneKxpw coctoht h 3 cpaBHHTejibHO He6oabnioro TOc;ia juihhk,, hq 
coAapHcaT HHxencHBHue rpyiinu jihhhh. CneKTpH Eu, Tu h Ib mohcho paaSHTB 
Ha cpaBHHxeabHo npocTOH cneKip, cocTonmHH h 3 HHrencHBHHx, jierKO bo 3^ 
6y}KAaeMUX hhhhh, h cjiohchhh cneKxp, cocxonmaH h 3 MHoroHHCJieHHUx cjiar 
6 hx h xpy^Ho B036y»cAaeMHx jihhhh. 

Ko BXopoH rpynne, HanSoJiee xhhhhhoh ajih pe^KHx aeMeJiB, othocaxch 
cneKxpu ocxajibHHX ajieMenxoB — Ge, Pr, Nd, Pm, Sm, Gd, Tb, Dy, Ho, Er. 



Ohh coAepmax mhofo jihhhh h 6onee oAHopoAHH no CBoeMy BHAy. CneKxpw 
3 XOH rpyniiH mohiho pa36HTi> Ha abo noArpynnH. K nepsoH oxhochxch cneKxpH 
Gd, Dy, Ho h Er, necKOJibKO noxomne na cneKxp Eu (ajih hhx sanexHo paa- 
ACJieHHe Ha <(npocxoH» h «caoHCHMH» cneKxp). Ko exopoH — cneKxpLi Ge, Pr, 
Nd, Pm H Tb, cocTOHiune h3 necKoabKHX xhchh cjibShx jihhhh. Ohh npeACxaB- 
jifliox HaH6oJii>myK) xpyAHOCxb aJih HCxoJiKOBaHHH. 

B ABJibHenmeM nac 6yAyx HHxepecosaxb xojibko cneKxpH oAsaHCABi hohh- 
sosaHHbix peAKoaeMeJibHHx ajieMeHxoB. 

PaCCMOXpHM KpaXKO CXeMH ypOBHOH HeKOXOpHX H3 3XHX 3JieMeHT0B [5]. 

Ha $Hr. 1 npHBeABHH cxomli ypoBHOH hohob comh HaH6ojiee HCCJieAOBaHHHx 
peAKoaeMCAbHHX sjieMeHTOB. Y Bcex 3thx ojieMenxoB ypoBHH cocxaBJimox 
oxAeJibHHo rpynnH, npocxHpaiomHecfl HHorAa Ha 10—20 tmchh cm”^. Gxpeji- 
KaMH yKaaaHM BoaMOHCHue nepexoAM Meat Ay rpyUnaMH. 

HepBHM xapaKxepHHM cneKxpoM peAKHX seMCJib HBJiflexca cneKxp Ge. 
fljiH cneKxpa Gel I Aana HHxepnpexauHa 3600 hhhhh, nojiyaaiomHxca npn 
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nepexoAax MeH(Ay 316 yposHHHH. XapaKTepaoH HepToii ABJiflexcH HajiGrane | 

flayx cHCxeM nepexo^oB Me»cAy HHHtHHHH h cpeAHHMH ypoBHAHH (cHCTeiia A 
H B Ha $Hn. 1). 79 HaSnioAeHHUx ypoBHCH rpynnu A yAanocb noHHOCTBio 
KJiaCCH^HI^HpOBaTb. BCCX ypOBHCH HBBeCTHBI 3Hepr|IH H BeHHHHHBI g. 

Fpynna B 6onee MHororacneHna h Hajio HccjiesoBaHa. Tojibko HeRoxopue j 

H3 ypOBHBH lUiaCCH^HRHpOBaHBI. B CHeKTpe PrII HHTepnpeTHpOBaBO XCWibKO 
312 JIHHHH, B03HHKaK)mHX npH HepeXOflaX MCWfly 24 HUMCHHMH H 50 CpeflHHMH 
ypoBHHMH, yKasaHHafl na $Hr. 1 cHcxejiia nepexQAOB A b cneKxpe PrII coox- ' 

BCxcxByex cHcxcMe A Cell. Hacxb jihhhh PrII, no-BHflHsioMy, aHaHorHBHa 
CHcxesie B Cell. CneKxp Ndll aHanoraTOH PrII. B hbm xaKwe, homhmo ch- 
cxeMH A, ecTb jihhhh, oxHocHiRHecH K CHCxeme B. 

OneMeHXbi Sm, Eu h Gd, cxoamne b cepeflHHe pfl^a, hmgiox flocxaioHHO 
xapaKxepHue cneKipu, Koxopue yAaJiocb nospo6Hee HHxepnpexnpoBaxb. 

B cneKxpe Smll HHxepnpexnpoBaHO 1200 jihhhh, EuII — ^ 467 (h3 o6mero 
HHCJia 2000), Gdll — 1177 hhhhh (45% Bcex HSMepeHHHX jihhhh). Kpone xoro, 
flJiH nexHpex hhhhh EuII HMeioxcH onpeAeneHHH can ocpHjijiHXopoB. 

Bha cneKxpoB peAKHx aeMenb h oxHocnxeAbHafl HHxeHCHBHOCXb ahhhh b hhx 
OHeub cHAbHo saBHCflx OX ycjioBHH BOsSyHCAeHHH cneKxpa. y Bcex nauxaHOHAOB ' 

HOxeHAHaA nepBOH aoHHsaRHH okoao 6 3b (nepBbiM oxpHBaexcH HaHdoAee 
CAa6o CBHsaHHUH aaeKipoH 6s). Ha HaasaHHbix Bume 4 ahbhh peAKHX seMeAb 
B KpbiJibHX H H K HHxepnpexHpoBaHa xonbKo ahhhh Cell X 3967.04 [6]. { 

Gaa oxHOCHxcfl k cHCxeMe B cneKxpa Cell. Hce HaBecxHU aaepraH Bepx- 
Hero H HHJKHero ypoBHea. i 

fl,AH AHHHH Dyll X 3931.53 h EuII X 3969.23 ecxb xeMnepaxypnan kabc- 
CH$HKaAHH Kaara [7]. )],ah ahhhh Ndll X 3934.80 HHKaKHx ashhux, KpoMe 

OTOJKAeCXBACHHH, HBX. 

Ha CoAHRe Bce AaHxaaoHAu npaKXHaecKH HOHHsoBaHbi. IIoxeHAHaA bxo- 
pOH HOHHSaRHH HOpHAKB 10 — 12 3B, XAK HXO KOAHHCCTBO ABaHtA^I HOHBSOBaH- 
Hbix axoMOB cymecxBeHHO ahoib Ha 6oAbniHX rAy6HHax (t ]> 2). B coAHen- 
HOM CneKXpe HlieeXCH HeCKOAbKO cox ahhhh HOHHSOBaHHLIX peAKOSeMeAbHUX 
BAeMeHXOB. B OCHOBHOM OHH HaXOAHXCfl B aeABHOH, CHHea H yAbXpa$HOAeXO- ; 

BOH aacxflx cneKxpa. PoynaHAOBCKHe HBxeHCHBHocxH hx pasAHHHU, ox — 3 ■ 

AO +3. PeAKHe somah HMeroxca b xpoMoc^pe. Ho Ha6AioAeHHHM Menaena [3] > 

OHH noHBAHioxcfl B HSAyHeHHH paHbme Bcex Apyrax ahhhh bo bpohh aaxMeHHH. I 

HaxeHCHBHocxb ahhhh peAKHx aeMeAb no oxHoraeHHio k HHxeacHBHocTH Apy- ^ 

THX ahhhh b xpoMoci|)epe nieHHexcH ox Mecxa k Mecxy. i 

Hama Ha6AH>AeHHH noKaabiBaiox, axo aexHpe asyaaeMue ahhhh peAKHX 
aeMCAb (XX 3931, 3934, 3967, h 3969) xaKHie oaeHb chabho mchhiox cbow ' 

HHxeHCHBHOCXb HO AHMSy. B aKXHBHbIX o6naCXflX Ha Kpaio AHCKa AOHXpaAb- 
HaH HHxeHCHBHOCXb AHHHH X 3969 HHOBAa HOHXH AOCXHraeX AeHXpaAbHOH 
HHXeHCHBHOCXH COCBAHeH C HOH AHHHH H,. Ha MHOFHX CneKxpnrp nMMA V bHAHO, 

HXO cxpyKxypa ahhhh X 3969 noBXopHex cxpyKiypy ahhhh HjCall. B ocxaAb- \ 

HUX AHHHHX 3X0 MOHee SAMCXHO. Bo MHOFHX flpKHX BCHUIIIKaX H (j^AOKKyAaX, f 

HaxoAHiAHxcH AOBOAbHo AflABKo OX Kpafl (p Bbime 0.65), Ha6AK)Aaexca CBcae- ; 

HHe peAKHx seMeAb SHauHxeAbHo 6oAbniee, ueM b HeBOsmyiAeHHOH o6AacxH j 

Ha xoM )Ke paccxoHHHH ox Kpafl. Ha Aoyx HAacxHHKax Ha6AiOAaAocb AoHnne- i 

m : i 
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poBCKoe CHen^eHHe naaBH X 3969 b QwcTpo ABHHcyu^eMCfl ysne npKoro ^boK'- 
Kyna. Ho B to we BpeMH bo Mkorax apKax (j[>jioKKyjiax hx CBeneHae HesaMexHo; 

nayHeHHH noBeAeHHfl jutHtiH peAKHx aeMeab ot peHrpa k Kpaio aa 
cneKxporpa^e BCT homh 6hjih noJiyaeBU cneKxpu GoJiHn;a b o6nacTH jiHEBil H 
H K Call Ha pasHux paccxoHHQHX ox AeHxpa CojiHAa. IIpH HaSjiiOAeHHHX nuejib 
cxaBHHacb nepneHAHKyjiapHo paanycy ahckb Connaa. IIpH pasMepe H3o6pa- 
WeHHfl 20 CM paCCXOHHHfl ox AOHXpa AHCKa nSMepHHHCb C XOHHOCXbK) AO 0.5 MM, 
X. e. ~ 5 ". OSjiacxb jihhhh H h K Call ^oxorpa^Hposanacb b mecioM no- 


11 / 



pHAKe c pemexKOH luiowaAbio 150x140 mm h 600 mxpHxoB na 1 mm; $0Kyc- 
Hoe paccxoflHHe cneKxporpa^a 10 m. JlnncHHaH AacnepcHH cneKxpa cocxaBanjia 
5.21 mm/A. CneKxpH $oxorpa$HpoBajiHCb na njiacxHHKax Agfa Blau Rapid. 
(DoxoMexpHuecKoe HayueHae KOHxypoB peAKHx seMejib npoBOAHjiocb npn 
noMoiAH MHKpo^oxoMexpa McD-4. 

B peayjibxaxe o6pa6oxKH uexbipex cepaa HaSaiOAeaHa noayaeHH okbh- 
BaneaxHHe aiapaaH, aojiymapaabi a ocxaxoaabie naxeacaBHocxa aexbipex 
naaHH (XX 3931.51, 3934.80, 3967.05, 3969.41) ajih paaaBlx xoaea AscKa. 
Ha $Hr. 2 aoKaaaa xoa aKBaBaneaxHHx aiapaa ox Aeaxpa k Kparo. Ho oca 
opAaaax oxjioweaM aKBHBajieaxHbie mapaaH W b aarcxpeMax aenpepuBHoro 
caeKxpa b aeaxpe Conaua, x. e. b aax yaxeHO aoxeMHeaae AacKa k apaio. 
Ha $ar. 3 Aaabi aoJiymapaHH AX xpex as axax naHaa. SHaaaxejibHoe pac- 
cenaae xoaeK CBflaaao no Sonbmea aacxa c ^aKxaaecKaM paanaaaeM aHaaeHaa 
aKBHBaneHXHoa raapaHU IF a AX ajih nHaaii peAKax aeMenb b paaaMx Mecxax 
AHCKa, HO He c norpeniHocxHMH HaMepenaa. 

cpaBHeHaa 6una asMepeHbi cjia6ue naHaa Apyrax aaeMeaxoB xauace 
b KpbiabHX jiaHaa H a K Call. KpoMe xoro, aaMepeaa OAHa jianaa Cell 
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B 6 oJiee flajieKOM KpHJie jihhhh H Gall X 3970.66. Ha $Hr. 4 h 5 npHBOffeHBi 
jma HHX W H AX. Ha paccMoipenHA nepBHx rpa$HKOB bhaho, hto abo HanOo- 
jiee HHTeHCHBHBie jihhhh X 3934 h X 3969 nepexoAHT ot HSJiyneHHH na Kpaio 



<pHr. 3. IIoJiyinHpHHH jihhhh peffKHx aescejiB EuII X 3969.40; Ndll X 3934.80; 

Dy 11X3931.51 





(Dhf. 4. 3KBHBaneHTHue ihhphhh ji hh hh norjioiAeHHH X 3935.32; Fel X 3932.256; 

Cell X 3970.666. 

AHCKa K norAOHieHHK) b AeHTpe b o6jiacTH anaHeHHH p ^ 0.9. J^Be Apyrne jih- 
hhh Ha 3TOM Hce paCCTOflHHH CJIHBaiOTCfl C HenpepHBHHM CneKTpOM H B no- 
rjiomeHHH H0 Ha6nK)AaK)TCfl. 9tot peayjibxaT npoxHBonojioHceH xoMy, qxo 
HOJiyneHO TeKKepeeM. Ho ero onpeAejieHHHM jihhhh X 3931 h X3967 bhahh 
Ha ahckg b norjiomeHHH, a jihhhh X 3934 h X 3969 He bhahh bobcc. 

JIhhhh norJionieHHH Apy™^ HepeAKoaeMejibHHx aneMeHxoB noKasHBaiOT 
yeeaHqeHHe W k Kpaio ao neKOxoporo paccxoHHHa, a aaxeM xojibKO okojio 
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caMoro KpaH Ha6jiioAaeTCH He6oai>inoe yMeHbmeHHe 3 toh BeaHHHHBi. B aHHHii 
3Ke Cell X 3970.666, npHcyrcTByiomeft na BCioffy b noraon^eHHH, He- 

cMOTpa Ha 6oakmoi paadpoc xo^eK, saMexHo yMeHBmeHHe W c nepexoAOM ox 
aeHxpa tc KpaK). MsMeHeHHe W y Bcex 5 aHHH^ peffKoaeMeaKHUx aaeMeaxoB 
OAHHaKOBo H cocxaBanex oKoao 10^ A. IloaymHpnHBi axHX asHnn HecKoai>Ko 
6oai>me yBeamHBaioxcfl c npndaHjKeHHeM k Kpaio, noaymHpHHU Mexaa- 
anqecKHX jiannA, 

TeKKepefi [4] o6i,HCHflex cBeneHae axax aexHpex aHHHH peAKHX aeMeab xcm, 
HTO OHH HaxoAHTCH B KpuabHx cHaBHHX aHHHH. IIoaxoMy A^H HHX HoraoiAe- 




(Pnr. 5, noaymnpHHu ^hheh noraoiAeHHH X 3935.32; Fel X 3932.256; Cell X 3970.666. 

HHe, onpeAeaaeMoe HHxeHCHBHocTbio HenpeptiBHoro cncKxpa, Maao. Poab 
HenpepHBHoro cneKxpa b 3xom caynae nrpaex Kpbiao aHHHH H hah K Gall. 
UsayaeKHe ace aaBHCHx ox ancaa axoMOB b BepxHeM cocxohhhh, Koxopoe aa- 
noaHflexca b peayabxaxe noraomenHH b Apyrnx aacxoxax. ^aaee TeKKepeH 
roBopHx, Hxo B a^hhom cayHae HsayHenne Maao saBHCHx ox yraa, a noraome- 
HHe yMeHbmaexcfl c yBeanaenHeM yraa apeHHH, x. e. npn nepexoA© k Kpaio. 
IIoaxoMy Ha Kpaio AHCKa CoaHn;a aHHHH bhahh b HaayneHHH, a b ii^eHxpe — 
B HoraomeHHH hah cobcgm ho bhahh. 

9x0 oO'BHCHeHHe npeAnoaaraex, axo peAKne seMan aeacax aoboabho bhcoko, 
BHHie xoro 3$$eKXHBHoro ypoBHH, TAe oSpasyexcfl Kpnao ahhhh Call, onpe- 
ABAHiomee noraomeHHe aHHHen peAKOH aoMAH b AannoH ajihho boahh. TaKHe 
paccyHCAGHHH, MOHcex 6HXb, H Moryx oS'bhchhxb noaBaenne aMHCCHH na Kpaio, 
HO xapaKxep HaMeHeHna aKBHBaaenxHHx mnpHH ohh ho o6'LacHaiox. 

HaMH Snaa npoBeAena npeABapnxeabHaa o6pa6oxKa HecKoabKHx aHHHH 
noraomeHHH Cell, pacnoaoHccHHHx b AaaeKOH ox KpHAbeB ahhhh H h K Call 
o6aacxH (X oKoao 4450A). OKaaaaocb, axo h sAOCb npn nepexoAO ox i^eHxpa 
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K i^p^K) aKB^BaaeHTHHe lunpHnu jihhhh Cell yMeHbuiaiOTCH. 9 to ocHOBa- 
HHp npe^noJiaraTb, hto TaKoe CBoeoSpasHoe HaMeHCHHe W pe;wHx aejMeJib ot 
meHipa K Kpaio, QTJiHHHoe OT H3MeHeHHa anHHH ^pyrax aaeMeHTO^, b a6- 
JiaOTH KpUJIbeB JIHHHH H B K Gall CBHSaHO He C a^^eKTHBHUM nQH|I}^eHHeM 
«HenpepuBHoro cneK'rpa» KpHabHMH ainx jihhhh^ ja c KaKHMH*.TQ ;][pyrHMH 
npHHHPaiAH, OnpeAeaHeMUMH ^HaSHeCKHMH yCJlOBHHMH o6pa30BaHHH HHHHH 
peAKHx 3eMejib. 9 tot Bonpoc Tpe6yeT flajibHeamero xmaxejibHoro HsyHeHHH. 

B 3aK<JiiQaeHH^ upnaomy ray6oKyH) SaaroflapnocTb A. B. CeBepnoMy aa 
yHaaaHaa a ooBetu npH BHnoJiHeH^H j^aHHOH pa6oTBi. 
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- ; .. . A K A E M H fl H A y K C G G P ... 

H3BBC.THfl KPUMCKOR AC T PO « q BG K.O H O B C E P B ATO P-H H 
. ■ . . Tom XVII, . 1057. r.., , . 


PACnPE^EJIEHHE CKOPOCTEfl B TyPteyjlEHTHOfl CPEJJE 
H KOHTyPBI CHEKTPAJlbHMX JIHHeQ, flSJiyHAEMblX 
ySJlAMH CnOKOHHbIX ^P0TyBEPAH^EB 

S. IS. ‘ 

Panee aBTopoM Gwao iioKaaaHO [1, 2], hto ASHHceHHH b cnoKO^Lix npOTyGepanuax 
HMeiOT TypGyjieHTHHH xapaKTep h hto k hhm, ncHBEAHMOMy/npnMeBHMu aaKOHu jiOKaJiibHb- 
KtaotponfiOH xypGyjieHTHOcTH. 

Mcxoah h 3 npeAnojioHceHHH o HopMajiBHOB kop^juihahh uemjiy cKopocTHBiH BjieMeH- 
TOB oG-BOMa cpeAH, naxoAHmencH b TypGyAeHTHOM ABHHceHHH, paccHHTano pacnpeAeJieHHe 
CKopocxen. 

Ha^eHHoe pacnpeAejieHHe cKopocxea HcnojiBSOBaHO aah BLiHHCJiennH KOHxypa cneK- 
xpajiLHOH jiHHHH, H3Jiy*iaeMOH ysjioM cnoKOHHoro npoxyGepaHAa h pacmHpeHHOH xojibko 
3$^KxoM flonnaepa. 

PaccMoxpeHO' BansHHe caMonoraomeHHH. 

IloAyaeHHMe peayatxaxM nosBoaniox oG'Bhchhxb HeKOxopLie d^^eKxu, HaGaiOAaeMBie 
B cneKxpax npoxyGepaHAes. 

THE VELOCITY DISTRIBUTION IN A TURBULENT MEDIUM AND THE 
PROFILES OF SPECTRAL LINES RADIATED BY KNOTS OF QUIESCENT 
PROMINENCES, by E, E, Duhov, — The author showed [1, 2] that motiosn in quies- 
cent prominences are of a turbulent character and that evidently laws of local-isotropic 
turbulence can be applied in this case. 

Supposing that there is a normal correlation between the velocities of eddies, the ve- 
locity distribution has been calculated. 

The derived velocity distribution was used for determining the contour of the spec- 
tral line emitted by a knot of a quiescent prominence and broadened only by the Doppler 
effect. 

The . influence of self-absorption is considered. 

The derived results explain some of the effects observed in the spectra of prominences. 

B npeAMAyiRHX pa6oTax Ghjio noKaaaHO [1, 2], hto ABHHceHHH b cnoKOHHHx 
npoTy6epaHi^ax hocat Typ6yjieHTHHH xapaKxep h, no^BHAHMoMy, noA^HHfliOTCfl 
aaKOHOMepHOCTHM, yCTaHGBJieHHHM B TeOpHH JIOKaJIfcHO-H30TponHOH Typ- 
6yjieHTHOCTH. VaJiH chokohhhx npoxySepani^eB oKasHBaeTca bosmohchhm 
xpaKTOBaTB KaK cBeTfliitHecfl ynJioTHenHH, BoaHHKaiomHe b peayjiBTaxe xyp- 
GyjieHTHHX ABHHCeHHH B CpBAB, XOTH, KOHeUHO, 3HaHHTeABHO 6oJiee nJIOTHOH, 
qeM KopoHa, ho no cpaBHennio c yaaaMH oxHOCHTeJiBHo paspejKeHHon h uo- 
3TOMy HecBeTHmencH. HajiHune TypSyjieHiHOCTH aojihcho CKaaHBaTbCH h hh 
KOH xypax cneKTpajibHHx ahhhh, HsayqaeMMx ysjiaMH cnoKOHHtix npoTy6e- 
paHi^eB. 
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B HacToameH paSoTe AejiaexcH nonMTKa HccaeAOBaxb BJiHHHHe Typ6yaeHT- 
HOCTH Ha KOHTypH cneKxpaabHHX aHHHH, H3JiyaaeMHx ox^ejibHUMH ysaaMH, 
PacnpeftejieHHe cKopocxen h KOHXyp cneKxpajibHOH jihhhh ajih xypSyjieHXHoa 
cpeAU HsyaaaHCb Hly-IIIy XyanoM [3] h C. A. KanjianoM [4], HcxoAHBinHMB 
H3 HeKOTopHx HpeAcxaBJieHHH 0 cneKxpe xypSyjieHXHocxH. PeayjibxaxHj nojiy- 
aeHHue yKaaaHHHMH aBXopaMH, oxaHaaioxcH ox xex, KoxopHc nonyTOHU b na- 
cxoflmeH pa6oxe. 

06uaHO npHHHMaexcH [5], axo xyp6yjieHXHHe cKopocxH h hx cocxaBnaio- 
mne BAOJib Jiyaa spenafl pacnpeAeJieHH no aaKony Faycca, x. e. hxo hhcho 
aaeMBHxoB, o6aaAaK)mHX AyaeBUMH cKopocxHMH ox v ao v+dv, mohcho npeA- 
CXaBHXb KaK 

dn — riQ , i- - > e dv=:P {v) dv. 

B 3 X 0 M cjiyaae KOHxyp cneKxpaJibHon jihhhh hmoox o6HaHLiH, KaK roBopax, — 
4(AonnjiepoBCKHfi» xapaKxep . 

OAHaKO anpHopH mh ho KMeeM npasa npeAnojiaraxb, axo pacnpeAeaenne 
CKopocxeH B xypSyjieHXHOH cpeAe 6yAex rayccoBHM, PayccoBO pacnpeAeaenne, 
KaK npaBHHO, HMeex mocxo jijih cayaanHHx BeananH, coBepraenno HeaaBHCH- 
MHx MeacAy co6oh. HanpnMep, b KHHexnaecKOH xeopHH raaoB MaKCBeaaoBO 
pacnpeAeaenne noayaaexca b npeAttoaojKCHHH, axo MTHosenHoe sHaaenne 
CKOpOCXH KajKAOH MOaOKyAH COBepmeHHO He SaBHCHX ox MFHOBeHHHX CKopo- 
cxeH ocxaabHMx MoaeKya. B xyp6yaeHXHOH me cpeA© MeatAy cKOpocxaMH 
AByx aaeMeHxoB o6'beMa, HaxoAamaxca na aeKoxopoM paccxoaHHH Apyr 
ox Apyra (ne canniKOM 6oabmoM no cpaBHeHHio c BHemHHM MacmTa6oM xyp- 
6yaeHXHpcxH L), HMeexca KoppeaanHa, cxaxncxnaecKaa CBaab, Koxopaa, 
oaeBHAHo, AoaacHa noBanaxb na pacnpeAeaenne cKopocxen [6, 7]. 

H3 xeopHH aoKaabHo-EtaoxpmiHOH xypdyaeHxnocxH caeAyex, axo b oSaacxn 
npHMeHHMocxH saKona KoaMoropoBa cpeAsee KBaApaxnanoe anaaeHHe paa- 
HocxH npoeKAHH xyp6yaeHXHBix cKopocxen Asyx xoaeK iVfj h na aHHHio, 
HX COeAHHHIOmyiO (cOOXBeXCXBOHHO H aaBHCHX ox paCCXOHHHH Mea«Ay 
HHMH (r): 

— '’if = = ®r . (2) 

TAe a — Koa^^HAHCHx nponopAHonaabHOcxH. B AaabHefimeM 6yAeM canxaxb, 
axo Afj H aea<ax na ayae speHHH, diV^nv^ — hx ayaeBHe cKopocxH oxho- 
CHxeabHO Ha6aH)AaxeaH. 

ripHHHMaeM, KaK o6HaHO, axo cpeAHna KBaApaxHaHaa cKopocxb ABHwe- 
HHH 6oabmoro Macinxa6a npHMepno paBHa cpeAHeii KBaApaxnaHOH ox paanocxH 
CKopocxeH Me>KAy xoanaMH, naxoAfliA^MHca na paccxoHHHH, paBHOM BHemneMy 
MacmxaSy xyp6yaeHXHOcxH L. 

\Jv^ = = (3) 

Koa^^HAHenx KoppeanAHH MeacAy ayaeBHMH CKopocxHMH Afj h [6] 

//.V 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



J.J 


I I l illliMlliri|i|IILL 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 


nsMeHHeTCfl ot 1 nna SnHSKHX to^ck flo 0 hah paccTOHHHH, sHawTenbHO npe- 

BumaioiiiHx L. 

OKcnepHMeHTajibHBie HCcneAOBaHHfl pacnpeAeneHHH CKopocTeH b Typ6y- 
jieHTHOH cpeffe [8] noKaaajia, oto nna oahoh npoHSBoabHo Bu6paHHOH tohkh 
pacnpeflenenne cKopocten oaeab 6aH3KO k nopMaabHOMy pacnpefleaennio 
Taycca ($Hr, 1). 

EcBH 6h CKOpOCTH B flByX TOVK&X 6HaH HeaaBHCHMbI, TO o6maH BepOHT- 
HOCTb P (» 1 , Vj) TOro, HTO CKOpOCTb B nopBOH TOWe pBBHB V^, & BO BTOpOB 
TOHKC paBHa v^, npeacTaBaaaacb 
6u KaK npoHSBeaeHHe: 

P{Vi,V^)z=P{Vi)P(V2). (5) 

OcHOBHoe AonymeHHe HacxoH- 
meii pa 6 oTM coctoht b tom, ^to 
MGJKA y CKopocTHMH jiK) 6 oH napH 
ToneK B Typ 6 yjieHTHOH cpeffe jinn 
paccTOflHHH, He npeBHHiaiomHxL, 
npHHriMaexcfl HopMaabHaa Kop- 
peaai^HH. 

HopMaabHan Koppeafln,Hfl ^aa 
AByx cayaaHHbix BeanaHH x n y 
HMeex MecTo b xom cayaae, ecan 
npa aK) 6 oM aaAaHHOM SHaaeHHH 
BeaHMHHbi y B MaaoM HHxepBaae 
dy BeaHHHHa x noA^aHaexca pacnpeAeJieHUio Faycca h, Hao 6 opox, npH 
sa^aHHOM aHaaeHHH x b MaaoM HHxepBaae dx BeanaiiHa y noA^aHaexca aa- 



Onr. 1. PacnpefleaeHHe BepoHTHOCxeH ajih xyp- 
6yaeHTHOH cKopocxH nponsBoabHO Bu6paHHOH 
xO^KH, coraacHO [8]. 

X — AflHHHe Ha6aiofleHHH; HopMaat- 

Hoe pacnpeaeaeHHe. 


KOHy Faycca. 

Teopna HopMaabHOH KoppeaaAHH [9] Aaex caeAyiomee BbipaaceHne oSmefi 
BepoaxHOCXH xoro, axo BeaHaana x HMeex sHaaenne x^ h oAHOBpeMeHHO Be- 
anaHHa y HMeex BHaaeHHe y^: 




2n30i Vl — 


exp 



1 



( 6 ) 


— K 09 $$Hn;HeHT KoppeaaH,HH, npnaeM BepoaxHOCXb HeKoxoporo sna- 

1 ** 

aeHHH x^ aaa Been coBOKynnoexH aaaaeHHH y eexb P (ajj) = ^ 

1 

H, anaaornaHo, Aan Bcea coBOKynHoexH snaaeHHH xP [y^ = 2 aj . Be- 

anaHHy P {x^, mowho xaKHce npeACxaBHXb Kan nponsBeAenHe 

p Vi) = P (^i) -P*. (Vi) > 

FAC P^^ (z/i) — ycaoBHaa BepoaxHoexb xoro, axo y HMeex aHaaenne y^ npH 
saAaHHOM 3HaaeHHH x'=^x^. JlaSopaxopHHe naMepeHHfl noKaatiBaiox, axo 
B xypQyaeHXHOH cpcA© pacnpeA^JicHHe paaHOCxeH ayaeBux cKopoexen a*^h 
A ayx xoaeK cpeAW AeHcxBHxeabHO aaBHCHx ox paccxoHHHH Me>KAy hhmh; oho 
6 aH 3 K 0 K xoMy, Koxopoe caeAycT h 3 npeAnoaoHceHHfl o HOpMaabHOH Koppe- 
aaAHH A^a Soabninx paccxoflHHH MeaiAy xoaKaMH h oxaHaaexcH ox Hero AJia 


mt 
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Majiux paccxaaHHtt ([10], cip. 170 h 175). HocjieAHee o 6 cToaTejibCTBO 061 , 00 ^' 
HHexcH TBM, HTO npH MajiLix paccTOHHHHx (MeHbiue BHyipeHnero MacroTa 6 a 
Typ 6 yjieHTH 0 CTH tj) Ha pacnpeAeaenne CKopoQxeH HaHHHaex bjihhti» BHdKOCTb, 
CTpeMfliitaflCfl yMeHbniHTb pasHocTb CKopocTea. 


TaKHM o6pa30M, aKcnepHMeHiajibHbie ao HenoTopoH cxenenB hoa- 

xeepHCAHiox npeAnoJio>KeHHe o HopMajibHOH KoppejiHAHM. CAeAyex, oAHaKO, 
HMexb B BHAy, Hxo xoxfl HOAyaeHHoe B HacxoHmeH pa6oTe pacnpeAejieHHe 
cKopocxeH *H HppACxaBJiHex C060H, no-BHAHMOMy, 6ojiee 6jiH3Koe npH6jiH}KeHHe 
K AGHCXBHxejibHOMy, HBM HpeAnojioHceHHe 0 rayccoBOM pacnpeAeAeHHH, oho 


xeM He Meaee He HBAnexcH xoh- 
HHM,, xaK KaK-, H3 Hero, KaK H 
H3 pacnpeA^JieHHfl PayCca/cjie- 
Ayex paBeHCXBO Hyjiio ko 3 ^(|)h- 
AHeHXOB acHMMexpHH, X. e. 

BMpajKeHHH XHna a 

KoxopHe B xyp6yAeHXHOH cpeAe 

OXJIHHHH OT Hyjifl. 

ynpomeHHfl sBAa^B, 
B AaJibHenmeM npHHHMaexcH, 
Hxo jiyaeBbie CKopocxB h 
J11060H napbi xoaeK hoahhhh- 
H)xcH pacnpeAejieHHK) (6 ) aha 
paccxoHHHH r>7j H OAHHa- 

KOBH (v^=^V^) AAH 

MccJieAoBaHHe xyp6yjieHT- 
HOCXH B CnOKOHHHX HpOXy- 

6epa&Aax nosBOJinex, kbk 
S biAo yKaaaHo, cHHxaxb, hxo b pHAe cjiyaaeB CBexHxca He bch cpeAa, 
a oxAeAbHHe o6jiacxH c noBWHienHOH njioxHOcxbio (ysJiM). KaH<Aoe xanoe yn- 
JIOTHeHHe, B CBOH). OHepCAb, MOJKHO paCCMaxpHBaXb KaK HeKOTOpMH xypGy- 
AeHXHHH BHxpb Maciuxa6a L. QaeBHAHo, hxo xaKoe ynjioxHeHHe MOH«ex o6pa- 
30BaxbCfl TOAbKO B peayAbxaxe BCxpeaHoro ABHH«eHHH oxAeAbHbix yaacxKOB 
cpeAH (BHxpen). IIoaxoMy cpeAHHH CKopocxb ynAoxHeHHH oxHOCHxenbHo 
HaSaiOAaxeAfl AOAjHna 6HTb HeBennKa. Jl,eHCTBHxeAbHo, b chgkohhhx npoxy- 
6epaHn;ax 6e3 bchkhx npHanaKOB aKXHBHOCxH y3AH raasHbiM o6pa30M paaro- 
paioxcfl H racHyx, naMenHiox cboh onepxaHHH, a abkhcghha HafijiiOAaioTCH 
cpaBHHxeabHo peAKo. ^acxo moh<ho caaxaxb, hxo HaAyneapeHHH naxoAHTCH 
AHuib OAHH yaeA. 

IIpHMeM HeKOxopyio xoHKy b cepeAHne yaaa npoxy6epaHAa aa M^. JS^jih 
xoro, hxo6h mojkho 6mao npHMeHHXb $opMyAH (2) h (4), b Koxopwe bxoahx 
ycpeAHeHHHe BeAHHHHH KBaApaxoB paanocxa CKopocxen h Koxopbie npeAno- 
Aaraiox AOKaAbnyio HBoxponnocxb (HeaaBHCHMocxb BeAHHHHM cpeAHeii paa- 
HOCXH CKOpOCXeH OX HanpaBAeHHH H BHHOAHeHHe paBeHCXBa (2V^2)^0), 
TOHKa AOAHCHa 6Mxb BH6paHa xaK, hto6h ee AyneBaH cKopocxb 6biAa paBHa 
B abhhhh MOMeHx AyHeBofi cKopocxH yaAa b abaom oxHocHxeAbHo HaSAioAaTeAH. 









<DHr. 2. cFpa^HK noAbtHTerpaji&Hoa $yHKAHH 
ypaBHeHHH ( 10 ) ajih paajiHqHux sHaneHHH v. 
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ToFAa AaciOTa, HaJiynaeMaa aTOMaMH, HaxoAHiAHMBCH a M-^, 6 yAeT aenTpajib- 
HOH BacTOTOH cneKTpaAbHOH AHHHH, HsnyHaeMOH yanoM. yAo 6 HO noaiOMy 
nepcHTH K cHCT6S|e KoopABHaT, ABHwyuieHCfl otHocBTCAbHO Ha6jiioAaTeiiH c ny- 
Heaoa cKopocTblo, 'paBHOB nyHeBoa CKopocia yaaa b AenoM. B aTOHcacxeMe 
nyBCBafl ©Kapecxb tohke paBHa Hyjiio. PacnpeAeJieHae BepoaxHOCxea 

CKopocxB xoHKB Mg' oxBOCBxeitbBO xoHKB (xoBKa Mg jiewBx Ha jiyqe ape- 
HBH aa- paccxoHHHit r ox Mj) bHpaaaxcfl corAacHO ( 6 ) h ( 7 ) KaK ycnoBHaa 
BepoflXHdcxt 




exp 


(- 


\/27cai 2a 


.\^P^{R,V), 

(1— i?2)/ 


(8) 


npMHeM B (^) 6biJio noJioaceHo J. 

^HChepCHH CKdpOCTeH TO'ieK H Afo npHHflTH OAHHajKOBHMH H paBHHMH 

Gy ^to 6 h i|ojiy^HT|> pacnpeAGJieHHe cKopocieH aah Bcero y 3 Jia> HeoSxoAPMo 
npoHHTerpH^oBaiB Biiipa}KeHEre ( 8 ) no r. KpjiHHecTBO aneMeHTOB o 6 T»eMa, 
o6aaAatomHK CKopocTBio ot v A(i v+dv, npeACxaBHTCH, onesHAHO, nan 



— “n , +A) i 

W (v) dv — dvA 1^ j P(j (/?, v)dr~\- j (i?, v) dr^ , 

-Ac +1 


(9) 


FAC A — HopMHpytomnH MHOjKHTeab, Lq — paccTOHHne, na KOTopOM ko3$(|)h- 
AHCHT Koppejifln,kH o6paii];aeTCfl b nyjib. 

yniiTHBaa, ^to t] mbao, no Kpannen Mepe na xpn nopaAKa Menbuie 
[ 2 ], II HTO 

dr = % dR = —k{i— Rf'^R, 


FAC k — nocTOHHHaa, mojkho BMecxo ( 9 ) Hanacaxt: 
W (f) = B exp 




2 aJ (l-i? 2 ) 


dR. 


( 10 ) 


PaciipeAeneHne (10) 6 hjio BHBBCJieHO. 

Ha (|»Br. 2 npaaeAea rpa$HK noAbiHxerpajibHoa ^yHKABB abb paajiBHHbix 
SHaacHBa v. dnaHenaa W (v), HaaAeHHHC rpa^HaecKHM naxerpapoBaHaeM, 
npeAcxaBJieHH b xa6ji. 1, tab npaBCACHH abh cpaBHenaH aHaaeaHH $yHKAHH 

e ^ , OynKAHH pacnpeAGAenna cKopocien ( 10 ) cnaAaex ropasAO Sticxpee, 
HCM ^yHKAHH Faycca c xoii >Ke Ancnepcnen cKopocxen ($Hr. 3), no no $opMe 
6 AH 3 Ka K rayccoBOH KpHBon. B nocneAHen rpa$e xa6A, 1 npHECAenH anaae- 

HHH <|)yHKAHH: e , o 6 AaAaK)in;eH Toii >Ke noAymHpHHOH, hxo h W (i?)* 3aMex- 
HHe oTKAOHeHHH HBCxynaiox npn anaHeHHHx v 1, PacnpeAeaenne (10) 6 ah 3 KO 
K naojiioAaeMOMy pacnpeAeaenHio cKopocxen o 6 AaKOB Me)K3Be3AHoro rasa, 
onpeAGAeHHOMy no oAnoKOMnoHenxHHM MenoBeaAHHM ahhhhm, nsMepeHHHM 
AAaMcoM [12], H HcnpaBAeHHHM 3a ranaKTHnecKoe Bpamenne [4] (^nr. 4). 

Mh OrpaHHHHAHCb OAHOKOMnOHenXHHMH AHHHHMH, HOXOMy HXO MHOrOKOMHO- 
HenxHLie ahhhh HMeiox cocxaBAmomne c 6 oAi>inHMH cKopocxHMH, Koxopue, no- 
BHAHMOMy, o 6 a 3 aHi>i cbohm nponcxomA^HneM ne xyp 6 yAeHXHHM AB^^annaM, 
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Ta6aHaa 1 


V 



2 ‘ 
e 

W ( v ) 

0.66 

V * 

2 

0.66 

e 

0.00 

0.00 

0.00 

1.000 

1.000 

0.00 

1.00 

0.10 

0.01 

0.006 

0.996 

0.990 

0.016 

0«986 

0.20 

0.04 

0,02 

0.980 

0.911 

0.06 

0.940 

0.40 

0.16 

0.08 

0.928 

0.785 

0.24 

0.786 

0.60 

0.86 

0.18 

0.835 

0.658 

0.66 

0.577 

0.80 

0.64 

0.82 

0.726 

0.408 

0.97 

0.879 

1.00 

1.00 

0.60 

0.606 

0.264 

1.52 

0.219 

1.26 

1.66 

0.78 

0.458 

0.168 

2.87 

0.098 

1,60 

2.26 

1.145 

0.318 

0.089 

3.41 

0.082 

1.76 

8.06 

1.68 

0.216 

0.042 

4.64 

0.0097 

2.00 

4.00 

2.00 

0.135 

0.022 

6.07 

0.0018 

2.50 

6.26 

8.126 

0.0439 

0.0016 

9.47 

0.00008 

8.00 

9.00 

4.50 

0.0111 

— 



— 

4.00 

16.00 

8.00 

0.00034 

— 

— 

— 


ft ApyruM npH^HHaM [13, 14]. IIpoeKi^Hfl na Jiyn apeHiiH cpej^pen Typ6yaeHT~ 
HOH CKOpOCTH o6jiaKOB (a^), COrjiaCHO $Hr. 4, OKOJIO 8KM/ceK. CooTBexcTByH)- 



man BejiHHHHa npocTpaHCTBennoH 


CKopocTH B ■^^=1.6 paa 6oJibme h co- 


CTaBJiaeT npHMepHO 13jKM/ceK. 

yfflHpeHHe cneKTpajibHOH jikhhh, H3JiyaaeMOH yajibM npoxySepaima, 
BH3HBaeTCfl KaK MaKpOCKOnaaeCKHMH, TypbyjieHXHHMH TBK 

U XenJIOBHMH flBHBKeHHHMH aXOMOB. SaxyxaHHB BCJieACTBHe HBJiyHeBtHH, 
cxoJiKHOBCHHH H ApyrHx ^aKTopoB MH paccMaxpHBBXb He Cy^eM, h6o, KaK no- 
Kaaaji Illy-UIy Xyan [3], xypbyjienxHoe ABHacenne HSMeHnex tojibko flonnjie- 
pOBCKOe HAPO KOHXypOB, He BJIHHfl HB KpHJIbH. 

Heo6xoAHMo paccMoxpexb coBMecxHoe ABHCxsHe xenjioBoro h xypbyaeHX” 
Horo ABHHteHHH HB KOHXyp JIHHHH. KaK H3BeCXHO [9], HpH HOpMaAbHOM paC- 
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npefle^ieHHH BepoHXHOCTeH fljia cyMMU cnyqa%ux BeaHHHH MaxeMaTHaecKoe 
OHCH^aHHe cyMMU paBHo cyMMO HaxeMaxHaecKHx oHCHAaHHH cnaraeiiux, 
a AHcnepcEH cyMiiu pasHSi cyMwe flacnepcHH caaraeMMX cnyaaHHHX senHaHH. 
xenjiOBHx CKopocxeH MaxeMaxnaecKoe OHCHAanne MO=0 h AHcnepcna 

= — : flJiH xypSyneHiHHX CKopocxen MO laKHte paBHo Hyjiro h AHcnepcHH 

paBHao2(l — R^). PacnpeAenenne CKopocxea oxAentHHx axoMOB nonyHHM 
KOM6iiHHpyfl (8) H (1), B KOxopoM saMeHHeM Ha (i<: 

“ ^ ^ [ 1 + a (1— I 2af[l-\-n (1 — i?2)]| ’ (11) 

®1 

TAe n= D — HopMHpyioiAHH MHOjKHTejiL. /(jih Bcero yana (cHHxaa, too 

nnoxHOCTB b yane OAHHaKOBa BAont Jiyaa apeHHH) oxHOCHxejiBHoe KOjiHHecxBO 
aXOMOB, o6jiaA&H)IAHX JiyVGBOH CKOpOCXBK) Vf OnpGAOJIHTCH aHajIOrHHHO nPG“ 
AHAymeMy HHxerpHposaHHeM no r, too Aaei: 



-R)'! 

—Ri)% 



l>2 I 

(l+n(l-J?2)]) 


‘dR. 


( 12 ) 


Ox pacnpeAGJieHHff CKopocxeH jierKO nepeaxH k KOHxypy cnoKxpajibHOH an- 
HHH. CoraacHo npHHpHny ^onnaepa 



Avi)= 


c 


V 


O' 


(13) 


OSoaHaaeHHH o6H<iHHe, BeaHTOna Avq oxanaaoxcH ox BeanHHHH, oShhho 

o6oaHaHaeMOH 9 xhm cHMBoaoM, b ^2 paa. VaHiMBaH, axo dv=^ rfv h o6o3HaaHB 

Av “ 

^ — a:, noayaHM, Hcnoabaya pacnpeAeaenae CKopocxea (12); 

^ pr rfv f (1 \ ir, 

” + ” (1 — [1 +n (1 — i?2)]j ■ (1^) 


TaK KaK HHxeHCHBHOCXH BHyxpH aHHHH nponoppHOHaaLHH ^.KOHXyp CnCK- 
TpaHtHOH JIHHHH HMGeT 

. ‘ 1 1 - 1 + 1 a - ^)|V. {-2-TT + tn - (15) 

FAG G ^ HopMHpyiomHH MHOjKHXGaB. KoHxyp (15) Sna BHaHcaGH AJIH anaHG- 
HHH «=1 H a— 2, npnaGM G BHSnpaaocB xaKHM oSpaaoM, qxoSu hhxghchb- 
HoexB B AGHxpe aHHHH pasHHaacB gahhhag. Tpa^HK noAHHXGrpaaBHOH $yHK- 
AHH H poayaBxaxH HHXGrpnpoBaHHH ajih cayaaH n=l npGACxaBaGHH na rpa- 
$HKax ($Hr. 5 H 6 ) H Bja 6 a, 2. B xa 6 a. 2 hphbgaghbi ajih cpaBHGHHH anaHGHHH 

(J)yHKAHH e *. noayHGHHHH KOHXyp CHGKXpaaBHOH aZHHH HO $opMG eanaoK 

SOS 
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K o6wqHoMy AonnjiepoBCKOMy KOHTypy [cp. c nocaeAHen rpa$o0 TaSji: 2, b koto- 


poH npHBeAeHM 3HaHeHHH $yHKn;HH e o6aaAaioiu;eH xanoH noayuiHpHr 
HOH, HTO H I{x), BHHHcaeHHoe HO (15)], Ha $Hr. 6 noKasan bha a^oro Konxypa 
Aaa caynaa n=l. VcaoBne w— 1 mokbx 6hxi> npHHHxo boaopoahhx axo- 

MOB B npoxySepaHAax. tlo (ipaBHeHHK) c o6hm- 
HO npHHHMaeMHM AonnaepoBCKHM Konxy- 

poM I{x)=Me ^ , cooTBexcxByioiAHM yi=l, 
KOHxyp (15) oKasHBaexca HecKoaBKo 6oaee 
y3KHM. TaKHM o6pa30M, npHHHMaeMoe o6Hq- 
HO B nepBOM npH6aHH<eHHH rayccoBO pac- 
npeAeaeHHe CKopocxen xyp6yaeHXHoro abh- 
HceHHH Aaex $opMy KOHxypa cneKxpaabHOH 
aHHHH, noaxH ne oxanaaiomyiocH px xoh, 
Koxopaa noayaeHa b HacxoameH pa6oxe. 
^HcnepcHH Hce CKopocxea, onpeAeaaeMaa 
cneKxpocKonnaecKH o6hhhhm nexoAOM, oKa- 
3HBaexca aecKoabKO (na 10—15%) 3aHH- 
jKeHHOH. B caMOM ABJie, ecaH 6h Ha6aK)Aae- 
MHH KOHxyp o6pa30Baaca b peayabxaxe 
rayccoBoro pacnpeAeaenna xypSyaenxHHx 
cKopocxeH, xo, 3Hafl ero noayniHpHHy, 
MojKiro 6Hao 6 h BHHHcaHXb cpeAHioio KBaApaxHanyio cKopocxt xyp6yaeHT- 
Horo ABHJKBHHa H3 H3BeCXHOrO COOXHOmeHHH t 



ZOkM/cek 


Onr. 4. PacnpeAejieHHe CKOpocieH 
o6jiaKOB MeH(3Be3AHoro rasa. 


i 

i 


I 


0.83 v'2(o*+a?)''> 

Avo.5 = V, 


(16) 

Ta6jiHAa 2 


X, 


4 

4 

/ (*) 

3.51 

3.51 

0.00 

0.00 

0.00 

1.000 

1.000 

0.000 

1.000 

0.10 

0.01 

0.0025 

0.998 

— 

0.00285 


0.20 

0.04 

0.010 

0.990 

0.986 

0.0114 

0.989 

0.40 

0.16 

0.04 

0.961 

0.952 

0.0456 

0.955 

0.60 

0.36 

0.09 

0.914 

0.900 

0.1025 

0.903 

0.80 

0.64 

0.16 

0,852 

0.830 

0.1825 

0.833 

1.00 

1.00 

0.25 

0.779 

0.745 

0.285 

0.752 

1.25 

1 1.56 

0.39 

0.677 

0.630 

0.445 

0.641 

1.50 

2.25 

0.572 

0.564 

0.523 

0.642 

0.526 

1.75 

3.06 

0.765 

0.465 

0.419 

0.872 

0.418 

2.00 

4.00 

1.000 

0.368 

0.317 

1.142 

0.319 

2.50 

6.25 

1.562 

0.210 

0.163 

1.785 

0.168 

3.00 

9.00 

i 2.250 

0.105 

0.081 

2.57 

0.077 

4.00 

16.00 

4.00 

0.0183 

0.006 

4.56 

0.010 


2m 


Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 



— — ^ 1 ,. I I i m liin l■llr^lMlPl 

Sanitized Copy Approved for Release 2010/04/22 : CIA-RDP80T00246A042300600001-5 




I 

I 


rfle Avo^ — noaoBaHHajt nonyirapHHa KOHTypa, + ^po^op^H6Bfi^bHo 
n^HHe oTpesKa I aa $Hr. 6. Ecjia we cKoppcia pacnpenejieHbi no 
aanony (12), to npu toS we AHcnepcnn TypfiynenTHHx CRopocTe^ 'faaSjiio- 


% 


fr-R] 

[2-Rf^ 


e nFm 



AaeMMH KOHTyp 6yAeT IIoaTOMy, npHHHB Ha6jiK)AaeMHH KOHiyp 

THna (15) 3a oShtouh AonnjiepoBCKHH, mm nojiyHHM AHcnepcHio CKOpocxcH 



Onr. 6. KoHTyp I (x) cjiy^iaa n=^i. 


saHHHteHHOH, npoiiopAHOHajibHOH oxpesKy m ($Hr. 6). OxHomeHHe nojiy- 
HeHHOH xaKHM o6pa30M AHcnepcHH CKopocxeii k hcxhhhoh pasHo: 





(17) 
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rjsfi ^ — flHcnepcHfl TypSyjieHTHUx CKopocTei, noflyneaHaa b npeflnojiowe- 

qxo KOHiyp ( 15 ) — o 6 hhhhh nonnnepoBCKHH, IIonaraH /i'=— » 
s n'+l „ 


HMeeM z^= ® 




B cjiynae n — l— = (2z^ — !)''»• Cornacno $Hr. 6, z = ^ = 0.94 h, cnefflosa- 
TenbHO, Oj=0.88oj. G yMenBineHHeM TesinepaTypH (c pocTOM n) paannaa 
Me«ffy a' H Oj yBenH^HBaeTCfl. HanpHnep, flJifl n = 2 ($Hr. 7)^=0.93 

r 

a- 

H o' =0.85 Oj. B npenene npa o, -*-0(/i-» cx)) — = 0.58 ($Hr. 3). 



' -If -3 -Z -1 0 1 Z 3 ‘f 

®Hr. 7. KoHTyp / (a:) flna caynaa rt = 2. 

THJKeaHx aneMeHTOB n BejiHKO, noaioMy cKopocTH, onpeAeaaeMue oOhhhhm 
o6pa30M no jihhhhm TaateJiHX ajieMOHTOB, floaatHH 6 hti> MeHsme, aoM 
cKopocTH, onpeflenaeMHe no BOflopoflHHM itHHHHM. 

CaMonornonenne mohcot cymecTBenno naMeHHTb bha Koniypa, xan nan 
Onaroflapa caMonornomenHio b aacxoxax, ana KoxopHX oninaecKaa xoacaa 
Oonbine esanni^bi, so nac soxosnx nanyaenae tojibko ox BHeraHen aacxn 
ysna, sna Koxopon pacnpeseaenae CKopocxen npescxaBHxca HHxerpanoM 
[cp. c (9) H (12)]: 


W {y, T) dv = 1 


rse 7i<Li<L9. 
Oxciosa 

I /a:1 = 


(a:) = Gj 




TA® 0<[a<^l. HajiHHHe KoppejiHAHH b Typ6yjieHTHOM ABHH«eHHH npHBOAHX 
K TOMy, HTO AHcnepcHfl jiy^eBHX CKopocxeH am He6oJibinoH hbcth yajia (baojib 
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♦ 

I 

I 

f 

J 

I 

f 


1 


jiy^a speHHfl) MeHtnie, mom flna Bcero ysjia. IIoaTOMy aonnaepofecKoe yranpe- 
HHe flaa lex aacTOT cneKxpaaLHOH aHHHH, b KOTopHX oniHaecKafl loama Be- 
aHKa (t. 6; B aeHTpe nHHHH), AoawHo 6 hti. MeHbine, aew sjih aacTox, nanySae- 
Mbix BceH xoamen yana. 3(|)$eKx xaKoro poAa Ha6aH)flancs npH Hayaenna 

IfS) 



(Dhp. 8. Bha KOHTypa (20) npn pasjin^HHx aflaneHnax a, 

KOHTypa JiHHHH Ha B HGKOTopHx npoTy6epaHn;ax [16, 17]. HaOjiioAeHHHe 
KOHxypH jiHHHH Ha 3THX npoTy6epaHu;eB mo>kho oS'LHCHHTb jiHnib, ecjiH npa- 
HflTb, 'ITO «CpeAHHfl CKOpOCTb 
HacTHu., yqacTByiomHx b o 6- 
paaoBaHHH KptijibeB, 6ojibnie 
cpe^HeH cKopocTH aacTHn;, y^a- 
CTByiomHx B o6pa30BaHHH r^en- 
xpa 

Il3 $Hr. 8 H xaSji, 3, na 
Koxopux npHBeAeHbi pacnpe- 
cKopocxeH Aaa n — 1 
H paaaMqHHx 3HaaeHHH a, bha- 
HO, Hxo KpHBaH pacnpeAGJie- 
HHH cKopocxen c yBeaHHenaeM 
a cxaHOBHxcH Bce 6ojiee ysKon. 

Ho $Hr. 8 MOMtHO onpeABJiHXb oxHOnienHe nojiyniHpnH KOHxypoB 
a = 0.9 H AJifl a = 0; oho pasno 0.79. 

fljiH AByx cjiynaeB, npHBeAeHHLix b [16], oxHomeHHH AonnjiepoBCKHX no- 
jiyiHHpHH AJifl Aenxpa h ajih KpHJibOB jihhhh pasHH 0.75 h 0.83. HaOjiiOAae- 
MHH 3$$eKT, nO“BHAHMOMy, MOJKOx 6iiixb o6'BflCHeH AGHCXBHeM caMOHorjiome- 
HHH. OaoBHAHO, Hxo CKopocTb, oHpeAejieHHaH no KpHJibflM AonnjiepoBCKoro 
KOHxypa, AOJijKHa 6bixb SjiHHce k AeHCXBHxeJibHOH; A^cnepcHH cKopocxeH 
14 Hsb. KpWMCK. oCcepBaT., tom XVII 209 


TaOnHAa 3 


X 

/ (x) 
«=0.0 

I (X) 
a=0.5 

/ (X) 

a=0.9 

X 

/ (X) 
a=0.0 

/ (X) 
a=0.5 

/ (X) 

a=0.9 

0.0 

1.000 

1.000 

1.00 

1.25 

0.680 

i 

1 

0.580 

0.47 

0.2 

0.986 

0.979 

0.98 

1.50 

0.523 

0.462 

0.36 

0.4 

0.952 

0.948 

0.95 

1.75 

0.419 

0.347 

0.22 

0.6 

0.900 

0.879 

0.87 

2.0 

0.317 

0.256 

0.16 

0.8 

0.830 

0.795 

0.67 

2.5 

0.168 

0.122 

0.03 

1.0 ' 

0.745 

0.695 

0.56 

3.0 

0.081 

0.064 

0.005 
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TypSyjieHTHoro ABHHieHHfl, hom cKopocxt, onpeAeJieHHafl no AeHTpy aHHHH, 

r^e BJiHfleT caMondrjiomeHne. 

B 3aKJiK)HeHHe BLipaHtaio SjiaroAapHocxB T. B. OpjiOBOH aa homoiab 
B BblHHCJieHHHX. 
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A K A E M H fl H A y K C C G P 

H3BECTHH K P W M C K 0 H A C T P O <» H 3 H M E C K O II OBCEPBATOPHH 

Tom XVII, 1957 r. 


O COnOCTABJlEHHH CnOPAflHHECKOrO 
PAflHOH3JiyHEHHH COJIHI^A HA BOJIHE 1.5 m 
C OirmHECKHBIH HPOIIECCAMH HA GOJIHIIE 

If, jT, Mouceee r C. IT. Fonacwn 

lIpoBeAeHo conocTaBJieHHe BcnjiecKOB cnopsg^HHecKoro paAHOH3Jiy^eHHfl CoJiHi^a Ha 
BOJIHe 1.5 M C 6liICTpO MeHHIOlDtHMnCH OHTHHeCKHMH HBJieHHHMH HB CoJIHI^e HO MBTepSaHaM 

Ha6jiioA6HHH B 1955 r. 

llpeAnojiaraeTCH, c oahoh CTopOHU, hto, no-BHAHMOMy, KaHCAoe TaKoe onTHnecKoe 
HBJieHHe COnpOBOHCAaOTCH paAHOHSAyneHHeM, H, C ApyrOH CTOpOHU^ 6 oJILmE[HCTBO «co6h- 
THH» B paAHOHSJiyHeHHH'CoJIHAa Ha BOAHe 1.5 M CBflaaHO C OnTHHeCKHMH HBAeHHHMH. 

OnpeAeABH cnaA HHxeHCHBHOCTH BcnnecKOB paAROHanyHeHEA or i^eHTpa aeckb CojiHaa 
K Kpaio, H no xapaKTepy axoro cnaAa CAenaHo aaKAioneHEe, axo oh odycaoBnen nomonie’- 
HHeM B KopoHe. IlpHBeAeHU cooCpanceHEH o6 ypoBHe aaaeraHHH hcxohhhkob BcnnecK(» 
paAEOHajiyneHEH Ha boaho 1.5 m, h npeAnoAOHceHO, mxo HCCAeACBaHHue BcnaecKH paAHO- 
HaayHeHHfl reHepEpyioxca nnaaMeEHUMH KOAe6aHEHME b ynAoxHeHHHX KOpOHLi. 

A COMPARISON OF THE SPORADIC SOLAR RADIO EMISSION AT 1.5 ME- 
TERS WITH OPTICAL PROCESSES ON THE SUN, by /. G, Moiseev, S. /, Gopa- 
syuk, — Observational data of 1955 was used for a comparison of outbursts of sporadic 
solar radio emission at 1.5 meters with rapidly varying optical phenomena on. the Sun. 

It was reached the conclusion that evidently every such optical phenomenon is ac- 
companied by radio emission and that most of the processes in solar radio emission at 
1.5 meters are connected with optical phenomena. 

The decrease in the intensity of the outbursts of radio emission from the center of 
the disk to the limb has been determined and the conclusion made that it is caused by 
absorption in the corona. Considerations are given about the levels of the sources of radio 
emission outbursts at 1.5 meters and a supposition is made that the investigated outbursts 
of radio emission are generated by plasma-oscillations in coronal condensations. 


3 o HacTOfliitero speMeHH conocTaBJieHHe cnopaAHHecKoro paAHOHsjiyqe- 
HHH CoJIHlta Ha paSAHHHHX A^^HaX BOAH BCAOCb B OCHOBHOM CO BCTH JmK ftMir 
[ 1 , 21 . 

HMeeicH HecKOAbKo paSox [ 3 , 4 , 5 ], b Koxopbix yKasHBaeiCH na CBH 3 b 
BCHAecKOB cnopaAHHecKoro paAHOHaAyneHHH b MexpoBOM ananaaoHe boah 
C 6 bICXpHM BOAOKOH. OAHaKO nOCKOAbKy ^H 3 HHeCKHH M6XaHH3M 

onopaAHHocKoro paAHOHSAyHeHHH eme He hcgh h AocxoBepno HeH3BecxHH.oiiTif- 
HecKHe npoiteccu, cBHsaHHLie c ero BosHUKHOBCHHeM, xo b HacxoHnteH pa56xe 
npoBeAGHO conocxaBAGHHe BcnAecKOB cnopaAHHecKoro paAHOBSAyqeHHH 
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C SuCTpO MeHflK)m.HMHCH OnTHHGCKHMH HBJieHHflMH, Ha6jIK)AaeMMMH HB 
Goji^ue. 

K 6HCTpO MeHHIOmHMCfl OUTHHeCKHM HBaeHHHM HB C0JIHD;e OTHeCCHH: 

1) BCHHinKH, npoAOJi>KHTeabHOCTb cymecTBOBaHHH KOTopHx cocTaBaaeT He- 
cKoabKo MHHyi, a naomaAb ne npeBbnnaei b cpeAHeM 35 MHaaaoHHHx Aoaen 
coaHCHHoro ahckb; 2) KpaTKOBpeMeHHue noapaanna ^aoKKyaoB, npoAoa- 




(Dar. 1. npHMepBi sanacen paAnoasayneHaH CoaaAa. 

a — «6ypHoe» CoJiHae; 6 — BonnecK, BUBBaHHuit Gojibmoft BcnuniKoift. 


jKHxeabHOCTb KOTopHx TOMCB HopaAKa HecKoabKHx MHayi; 3) noaBaeane apyn- 

TBBHHX BOaOKOH* 

Boabmae BcnHmKH b ashhoh pa6oTe k conociaBaeHHio ae npHBaeKaaacb, 
h6o, BO-nepBHx, aaBecTHo, axo ohh b 6oabinB[HCXBe cayaacB ahiot paAHona- 
ayaenae 6oabnioH naxencaBHOcxH, a, BO-BxopHx, aac HHxepecoBaaa Apyrae 
BOBMOHCHHe onxHaecKHe npoAOCCbi, CBasaanHe c paA^EOHsayaeaHeM CoaaAa. 

B pa6oxe acnoabsyexca Maxepaaa Ha6aiOAeHHH 1955 r. oAHoapeMeaHOH pe’ 
racxpaAflJS onxHaecKHX o6pa30BaHaH aa akeckg CoaHAa h aanncH paAneHsay- 
aeHHH CoAHAa aa Boaae 1.5 m. 
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OaxHHecKHe Ha6ji]OAeHHH cocroHna b KHHeMtTorpa^apoBaHHH aKTiiBHHx 
o6padOBaHHft b ayaax nnHaa H« sa BHesaTMeaHOM HOpOHorpa^ KF-l c ysKo- 
nojiocHUM ^HjibTpoM (niHpHHa nojiocH 0.5 A [61). Ha Kajipe noMieiQaJiacb V« 
^JIOl^aAB A^cKa. Ha6aioffeHHH bcjih E. O. maaomHHKOBa, G. H. FoiiacioK, 
T. T. ^a^. 
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(Dar. 1* npHMepH aanncH paAHOHSJiy^Hiifl CoJiHua. 

® — cnoKoftHoe CoJinae; TimuHHaa aanncb, HcnojiMy^siaH 

flJIH COnOCTaBJICHHH. 

HenpepMBHan aanHCb paAHOHaJiyHenHfl na BOJine 1.5 m eejiacb npa do- 
MomM napajiaKTHHecKOH noMexoycTOHHHBOn ycTanoBKH c aHtenHofi, HMeBOmea 
mHpMHy AHarpaMMH nanpaBJieHHOCTH no noJiOBHHHOH moh^igcth b BepxH- 
KajibHod nJiocKocTH 11 °, a B ropnaoHTajibHOH — 22 ° [ 7 ]. PerncTpai^Hio pa^iio- 
H3JiyneHHH npoBOAHJin H. F. MonceeBH 11 . H.GTencKa. 3 anHCH, npHBBj^eHHMe 
Ha (j)Hr. 1 , noKasHsaiOT chjibho Menniomyiocfl HHxeHCHBHOcTb cnopaAMecKoro 
paAHOH 3 JiyMeHHfl CoJiHii;a na 1.5 m. 

conocTaBaeHHH Hcnojib 30 BajiHCb aanncn rana ^nr. l,a, na Koxopbrx 
OTAeJibHue BcnaecKH hjih rpynnn BcnjiecKOB paji;HOH 3 JiyHeHHfl HpKO Bfilpa- 
>KeHH H oxAeJieHbi Apyr ox Apyra HenoxopHM HHxepBanoM BpeMenn cpaBHH- 
xeJibHO cnoKOHHoro paAHonaayHeHHH. 

IlpH COnOCTaeJieHHH OnXHHeCKHX HBJieHHft C OTKeJItHHMH CO^MTHaMH 
B paflHOHsnyHeHHH oKaaanocb, hto ho’itu KawAOMy xaKOMy onxiraecKOMy HBJle- 
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HHio cooTjBexcTBOBajia rpynna BcnjiecKos paAHOHSJiyHeHHH pasjiHHHOH hhtch- 

CHBHOGT0 C HeKOTOpUI^ MBKCHMaJIbHUM BCnJieCKOM B Ij(eHTpe rpyiiniil Has H30- 

aapoBaHHua BcnaecK ($Hr. 2). 

. . Momcht MBKCSMajibHoro BCnaecKa h 3 rpynnw h^h Haoa^poBaHHoro 
BCuaecKa paAHOHsayHeHHH cpaBHHBaaca c tohhoctbk) + 0“5 c MQMeHtoii no- 
HBaeHHH BMmeyKaaaHHHx onxHnecKHx HBaeHHH, Go6HXHe b paAHOHsayaeHHH 
canxaaocb cooTS^TCtByidiAiiM oflxHqecKOMy^ HBaenHio, ecan paaanaHe hx 
BO BpeMeHH He npesbiniaao ±5“. 

B peayabxaxe OKaaaaocb, hto h3 326 paccMOxpeHHux onxnqecKHx HBaeHHH 
He 6Hao cooxBexcxBHH b paAHOHaayneHMH a^ih 18 caynaeB (5.5%). B qacx- 
HOCTH, AJifl BCHHraeK H3 56 cayaaeB Hex coBnaAeHHH b 2 cayaaax (3.6%), 
Aaa ^aoKKyapB h3 178 Hex coBnaAOHHH b 13 cayaaax (7.2%), a a^ih BoaoKOH 
113 92 Hex cosnaAOHHH b 3 cayaanx (3.3%). 

3axeM 6Haa npoBepeHa o6paxHaH aaBHCHMocxb. ^aa axoro 6HaH BwSpaHM 
AHH, KorAa Ha ahckc 6Hao no oahoh rpynne bkxhbhhx o6pa30BaHHH (6 h 
7 hiohh). 

B xeaeHHe OAHOBpeMeHHWx HaSaioAeHHH 6* hiohh 6Hao Ha6aK)AeHO 12 co- 
6hxhh b paAHOHaayaeHHH h 10 onxHaecKHX. OxciOAa — BepoaxHocxb noaeae- 
HHH onxHHecKoro HBaeHHH, onpeAeaeHHaa no co6HXHaM b paAHOHsayaeHHH 

p = 0.83. 

7 HIOHH 6Hao aaperHcxpnpoBaHo 16 co6bixHH b paAHonaayaeHHH h 12 on- 
xHaecKHX (p=0.75), B ahh, Koraa na ahcko CoanAa 6Hao necKoabKo aKXHB- 
HMX oSpaaoBaHHH, npoeepKa eepoaxHOcxH noHBaeHHa onxHaecKoro aBaenna 
no co6HXHaM b paAHOHsayaeHHH noKaaaaa, axo onxnaecKHx HBaeHHH 6oabine, 
aeM BcnaecKOB paAHOHsayaeHHa. 9xo o6'bacHaexca xeM, axo ^oxorpa^npyexca 
HaH6oaee aKXHBHaa aacxb CoaHna, a bcbm ocxaabHHM npHAaexca xaKOH >Ke 
cxaxHcxHaecKHH sec. 

AHaaH3Hpya Bumeusnomeunoe, no-BHAHMOMy, moikho cKaaaxb, axo noaxH 
KaiKAoe onxHaecKoe HBacHHe Ha CoaHue conpoBoa^Aaexca paAHOHsayaeHHeM 

H, Hao6opox, SoabniHHCXBO co6hthh b paAaoHsayaeHHH CoaHn,a na Boane 

I. 5 M CBHBaHO C OnXHaeCKHMH HBaeHHHMH. 

Ha xecHyio CBHSb onxHaecKHx HBaeHHH c paAHOHsayaeHHeM na Boane 

1.5 M yKa3HBaexca h b [4]. 

B A^JibHeHineH o6pa6oxKe Cnao HcnoabaoBaHO 135 onxnaecKHX HBaeHHH 
(41% o6iAero ancaa). Bee ocxaabHHe Swan HCKaioaeHH na-aa: a) Hexoanoro 
onpeAeaeHHH AoaroxH onxnaecKoro HBaeHHH h 6) 6aH30CXH bo BpeMeHH co- 
ceAHHx onxHaecKHx HBaeHHH <[ 5”*), llocaeAHee o6cxoHxeabcxBO ne no- 
SBoaaao ynaaaxb, Kanoe hmchho co6MXHe b paAHonaayaeHHH cooxBexcxByex 
onxnaecKOMy, 6aaroAapH B03M0>KH0My a^^enxy nepeKpbixHH. 

Ho 3XHM AaHHHM onpeAeaaaocb cpeAnee BpcMH onepeiKeHHH h aanaaAHBa- 
HHH co6bixHH B paAHOHsayaeHHH no othouichhio k onxAaecKHM (xa6- 
aHAa). 

3axeM c xoaHocxbio ao ± 5° onpoAeanaacb Aoaroxa KaiKAoro onxnaecKoro 
HBaeHHH H naxoAHaacb npHaeACHHan k cooxBexcxByioiAeMy ^Hy HHxeHCHB- 
Aoexb MaKCHMaabHoro BcnaecKa rpynnn hhh oxAeabHoro BcnaecKa paAHOHa- 
ayaeHHH. 
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Bh;^ onTBHecKoro 
HBJieHHfl 


BcnBiinKB 

OjiOKKyjiu 

BOJIOKHa 


CpeABee Bpe- 
mh onepeme- 

HHfl, MHH. 

KOJIHHeCTBQ 

cjiyqaes 

onepemeHHH 

CpBAHee Bpe- 
MH sanasAu- 

BaHHH, MHH. 

KOAHHeCTBO 
cjiynaeB ea- 
naSABiBaHHH 

1 

3 

2 

9 

1.5 

29 

1.5 

39 

1 

15 

1.5 

14 


T a 6 ji H 4 a 

Kojm qecTBo 
cjiyiiaeB toh- 
Horo coBoa- 

AeHHH 


IIo 9THM AaHHHM HOCTpoeHU rpa^HKH CTaTHCTHiecKoro pacnpcAeneHHH 

OTHeCeHHOH K $OHy HHTeHCHBHOCTH BCHJieCKOB paAHOH 3 flyHeHHH, B SaBHCH- 
^ MOCTH OT AOnrOTH AJIfl Ka- 

b-^ 1 Brnmnu BHAa onTHAecKHx HBJie- 

2.0- 

° npH nocxpoeHHH rpa^HKOB 

\ o o npeAnoJiaraJiacb chmmctphh 
to - coBhthh b paABOH3Ay<ieHHH no 

OTHOmeHHK) K BKBaTOpy H 

ii;eHTpajii>HOMy MepH^HaHy , x.e. 
0 ^ * 'zi ' "w * * BO * ^ nocipoeHHe rpa^HKOB npoBo- 

o AHJIOCb B OflHOM KBa^paHTe. 

Ha $Hr. 3 mo 

npHBeAeHHaa HHTeHCHBHocxb 

IB - BcnaecKOB paAHOHajiy^enHH 

\ yMeHBinaexcfl oxAeHxpa KKpaio 

noHXH oAHHaKOBO Aaa Bcex pac- 
^ ^ ‘ Tw * ^ CMOXpeHHMX XHHOB onxHqecKHX 

2 Q ^ Ecjih npeAnojio>KHTb, mo 

^ CnaA HHXGHCHBHOCXH paAHo- 

HajiyHeHHH npoHcxoAHx xojib- 
Ko aa CHex Hncxoro norjiome- 
HHH B KOpOHe, XO A^^HHUe 

» t t I I I I t KpHBHe AOJIJKHH OnHCBIBaXBCfl 

0 ZO ¥0 so 80 L ^yHKAHefi bhab: 

®Hr. 3 . HaMeneHHe npHBefleHHOH K cooTBeTCTBVK)- ri^ 

neny $(my hhibhciibhocth bcbjicckob cnopafliwe- ' /o \ ) 

jKoro paAHOH 3 ay<ieHHH Ha Bonae 1.5 m ot nearpa — onTHHecKafl TOAOia, a 

a KpaK) AJiH BoniomeK, $JioKKyaoB h bojiokoh. ^ 

KpHBa« — BbiqncJieHHtie anaHeHHH, KpywKH — HaOmo ® rri T i / 0 \ 

A^HHue. ^os ^ • cos 


Bo/JOkHO, 


Oar. 3. ll3MeH6HHe npHBOAOHHOH K COOTBexCTByiO- 
meMy HHxeHCHBHocTH BcnjiecKOB cnopaAHHe- 

cKoro paAHOHaayneHHH Ha BOJiHe 1.5 m ox Aenxpa 

K KpaK) AJIH BOHiOmeK, $JIOKKyjIOB H BOJIOKOH. 

KpHBaH BbiqncJieHHue SHaqeHHH, KpyjKKH — HflOmo 
AeHHue . 


sec 6 = 


KpyWKH — HaCMlIO- v — — — — — 

A^HHue. ^OS ^ • cos 

FAC cp— mapoxa, L — AOJiroxa. 
B paccMaxpHBaeMHH nepnoA aKXHBHHe oSpaaoBaHHH naxoAHJiHCt npn- 
MepHo Ha lUHpoxe 30 °, noaxoMy ( 1 ) npHHHMaex bha* 


/o HHxencHBHOcxb HajiyHeHHH B Mecxe pacnojiojKeHHH HcxoHHHKa, 
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a / — HHTeHGHBHocTi* BHineAinero nocjie npoxo«crteHHH njiocKo- 

napajiaejibHoro cjioh c onTH^ecKOH Tojni^efi x. 

^ 1 

L: 


IIpB 


1 


OtKyaa /o = /i* 

IIoACTaBHB (4) B (3), HMeeM: 

1 

f=f^e w*®" 


t (sec/^l) 


(4) 


(5) 



BMpaHteHne (5) ouHCWBaeT oTHOCHxeJiBBO^ B[3MGBeHHe hhtghchbbocth 
OT qeHxpa k Kpaio (b eflHHBAax jtHxeHCHBBOOXH npH L=0). nofl:6HpaeM xaKHe 
3 HaHeHHfl T, npH KoxopHx ^opMyjia (5) nan- 

jiy^fflHM o6pa30M cooxBexcxByex Ha6jiioAe“ 

HHHM. HaHAGHHHe XaKHM o6pa30M 3Ha^e- 
HHH T A^fl Ka>KAOrO BHAa OnXH’ieCKHX HB- 
jieHHH paBHH cooxBexcTBeHHO : AJifl BcnHmeK 
T — 0.12, AJIfl ^OHKyJIQB T = 0.21, AJIH BO- 
aoKOH T = 0.15. 

Ha rpa^BKe 3) hoctpoghh bwhhc- 
jieHHLie KpHBwe npH cooxBexcxByioiAHX ana- 
HeHHHx T H oTMeneHM HaSjiioAeHHiiie ana- 

HeHHfl. 

Bo3MO}KHOcxb npeAcxaBHXb oKcnepHMeH- 
xaJibHHC AaHHbie ^^opMyjioH (1) noAXBep- 

jKAaex iipeAnojiojKeHHe o xom, hxo cnaA HHxeHCHBHOCXH BcnjiecKOB paAi^o- 
H3JiyqeHHH ox AOHxpa AHCKa K Kpaio npoHCXOAHX 3a cnex hhcxofo norjio- 
meHHH B KOpOHe. 

Ha ocHOBaHHH rpa^HKa aaBHCHMocxH onxHHecKOH xojiiah ox paajiiiTOiiix 
ypoBHOH KopoHH {$Hr. 4), nocxpoeHHoro no AaHHMM b [8] AJin X = 1.5 m, hiio 

COOXBOXCXByiOIAHM 3HaBeHHflM T HaXOAHM ypOBOHb aaaeraHHH HCXOnHMKOB 

cnopaAHBecKoro paAHOHaJiyneHHfl. 

^jiH BCHHineK r 1.22 paAnyca GoJiHAa ox ero AOHxpa, a^h $JiOKKyjiOB 
r = 1.18, Ana BOJioKOH r = 1.2, x. e. b cpeAHOM BcnnecKH paAaoHSJiyaeHHa aa 
BOJiHe 1.5 M renepHpyioxcH b KopoHO Ha rjiy6HHe r = 1.2. 

HpHHHMafl AJifl o6x>flCHeHHH BcnJiecKOB cnopaAnaecKoro paAHOHajiyaeHHa 
MexaHH3M nJiaaMeHHBix KOJie6aHHH, hbxoahm no (|)opMyjie: 


Omf. 4. OnTH^ecKafl TOJUaa paa- 

JIHHHUX ypOBHeU KOpOHU AJIH 

paAHOHSjiy^eHHH na Boane 1.5 m. 




47ce2 ’ 


Hxo Ana BoannKHOBCHna KOJieSaHHH a^hhoh aacToxLi ajieKxpOHnaa KOHaeaxpa- 

AHa naaaMH AOJunna 6 wxb paana 4.5 • 10^ cm”^. 

Ho aaeKxpoHHaa KOHAenxpauiHa b Kopoae na ypoBne 1.2, HaHAennaa no 
(jbopMyjie BaynSaxa 

/vr 4A8/0.036 , 1.55 , 2.99\ 

= 10* (^ + -^ + TJT j - 

paBHa 0.7 • 10 ^ cm~^. 
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OxCIOAa BHAHO, HTO CpeAHHH BJieKXpOHHaH KOHABHipaABA HB ASHHOM 
ypoBHe, no-BHAHMOMy, HCAOCxa'yoHHa a^ih BOSHHKHOBeHHa njiasMeHHUx KOJie- 
6aHHH nywHOH aacxoxii. A ecaa OHa Saaa 6 h h AOcxaxoHHa, to, KaKH 3 BecTHO, 
npn npHHHXHX rpaAnenxax aaeKxpoHHOH KOHAenxpaAHH b Kopone aaeKxpo- 
MarHHXHue KoaeSaHHH AanaoH HacxoxH ae Moraa 6 li bmhth H3 axoro ypoBHH 
ii3-3a 6ojibino0: onxHaecKOH tojiiah. HoaxoMy mohcho npeAnoJiosKHTB, hto 
H cxoHHHKOM cnopaAHHecKoro paAHOHaJiyaeHHfl paccMoxpeHHoro xana aojihchu 
HBJ iflXbCfl HeKoxopwe ynaoxHeHHfl b Kopoae. HaHMa cjiOBaMa, peayhbxaxu 
aaraero conocTaBJieaaa Moryx 6HTb jiyame noanxM, ecjia caaxaxb Kopoay 
cxpyKxypaoH, a ae cnjioniaoa, 

B aaKJHoaeaae BupaacaeM 6jiaroAapaocxi> npo^eccopy A. B, CeBepaoMy 
3a yKaaaaaa a coBexH npa npoBeAeana axoa pa6oxH. 
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AKAffEMHfl HAVK CCCP 

U3BBCTHfl KPHMOKOa A CT P 0 <» H 3 H M E C K 0 H 0 B C E P B A T 0 PI* a 

Tqm XVII, 1957, r. . 


IIAHOPAMHAfl HOHOCipEPHAfl CTAHUHfl KPblMCKOfl 
ACTPOOHSHHEGKOfl OBCEPBATOPHH 
AKAAEMHH HAVK CCCP 

A* CaeuH h A, AOpaMeuKO 

OnHcaHa nanopaMHaH HOHOC^epHaH cxaHi^HH, pa3pa6oTaHHafl h HsroroBJieHHafl b KpuM- 
cKoii acTpo$H3H^6'CKOH o6cepBaTopHH H npeflHasHa^eHHafl HccjieffOBaHHH bjihhhhh coji- 
He'IHOH aKTHBHOCTH HB HOHOC$epy. 

OcHOBHoe oTJiHHHe ;:](aHHOH cxaHi^iiH ot anaJiorHHHux aaKJiiOHaeTCH b HcnojibsoBaHHH 
fljiH H 3 MeHeHHa 'lacTOTM He MexaHHHecKOH cHCTeMH, KaK o6whho, a cnoco6a nepe- 
cxpofeH KOHxypa npH noMomn noAMarHHHHBaHHH ero cepAGHHHKa h 3 OKCH^epa sjiek- 
XpOMarHHXOM, HHXaeMMM nHJl006pa3HBIM XOKOM. 

OcHOBHHe napaMexpucxaHaHH: paSoHHH ananasoH nacxox 0.5— 25 M^^; fljiHxejibHOcxb 
BMnyHboa 50 MKceK; MomnocTb b HMnyafcce 6onee 10 kbt; BpeMH nojiyneHHH bhcoxho- 
qacxoxHOH xapaKxepHCXHKH 10 ceK» ABXOMaxHaHposaHH ocHOBHtie onepaiitHH no BKaK)^©** 
HHK), nporpeBy cxaHi^Hii h ^oxorpa^HposaHHio xapaKxepHcxHK. flaa $HKcaBHH MOMenxa 
ci>eMKH B Kfimp BneHaxHBaexcfl xa6ao, coAepHcamee aacbi h Aaxy. 

VKaaaHu nyxH ycoBepineHCXBOBaHHH annapaxypti. 

THE PANORAMIC IONOSPHERIC STATION OF THE CRIMEAN ASTRO- 
PHYSICAL OBSERVATORY, by N. A. Savich, A, N, Abramenko. — The panoramic 
ionospheric station was designed and constructed at the Crimean Astrophysical Observa- 
troy and designated for investigations of the influence of solar activity on the ionosphere. 

The main difference of this station from others of the same type is that instead of 
a mechanical system for varying the frequency another method is used. In the latter the 
circuit is tuned by magnetizing an oxyphere core with an electromagnet, fed by a Saw — 
tooth current. 

The main parameters of the station are the following: the working region of frequen- 
cies 0.5—25 me, the duration of the impulse 50 mksec, the impulse power 10 kwt, the 
h'f records is obtained in 10 sec. The main operations: the switching on and heating of 
the station and the photography of the characteristics, are performed automatically. 
For fixing the moment of exposure, the index of time and date is usually taken on 
the film. 

The possible ways of improving the apparatus are mentioned. 


BBEAEHHE 

BjiHjKaHineH qaexHOH saAaneH o6meH npo6jieMH «CoaHite — 3eMJifl», HMeio- 
in,eH Sojibnioe nay^Hoe h npaKXHHecKoe sHaHenHe, aBJiHexcH nsyaeane bjiha- 

HHH COJIHGHHOH aKTHBHOCTH HH HOHOC^Gpy H MaFHHTHOe IIOJIG 3eMJIH. 
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ripeHMymecTBa nocTaHOBKH laKOH 3a^^aHM HMeHHO Ha acTpo^HaHqecKoii | 

o6cepBaTopiiH o^eBHAHiii: BoaMOMCHa nojiHaa KoopAHHai^jan paSoTM coBOKyn- i 

HOCTH COJineHHHX HHCTpyMeHTOl, aOHOC^epHOH H MarHHTHOH CiaHAHH, a TaK>Ke ! 

ycxaHOBOK ajih HccjieAOBaHHH paAHOHajiyneHHH CojiHAa, HanpajKeHHocTH | 

nojifl aTMoc4)epHHx noMex h CBeneHHH HOHHoro Hc6a. Tojibko mapoKoe kom- | 

HjieKCHoe HsyHeHHe bjihhhhh cojiHeHHoii AeaiejibHOCTH Ha BHcoKne cjioh ax- ; 

Moc^epH MOHcex npHBecxH k noJioHtnxeabHHM peayabxaxaM npH penieHHH j 

3XOH npo6jieMH. ^ 

riepBHM 3xanoM b nocxanoBKe xaKOH pa6oxbt HBHJiHCb paapafioxKa h H3ro- f 

xoBJieHHe HOHOC(|)epHOH cxaHAHH, oHHcaHHe Koxopoii H cocxaBJiaex ii;eJib Ha- 
CTOHiAefi cxaxbH. | 

Oco6bie ycjioBHH pa6oxH xanoH cxanAHH (o6fl3axejibHafl KoopAHHaaHH j 

pa6oXH C aCXpOHOMHHeCKHMH H ApyrHMH yCXaHOBKEMH) npeAbflBHJIH pflA AO-* 1 

HOJIHHXeJIbHblX XpeSoBaHHH K HCH, CymHOCXb KOXOpHX BblxeKaeX H3 CaeAyK)- 
mHX COo6pa>KeHHH. I 

06biHHafl cay>K6a HOHOc$epH npeAycMaxpHBaex cnaxHe BHcoxHo-aacxox- | 

HHx xapaKxepHCXHK KaHCAiiie 30 mhh. BMecxe c xbm BHsyaabHue Ha6jUG(AeHHa j 

3a cocxoaHHOM oxpaJKGHHLix HMnyabcoB Ha py^iHHx h HSMeHCHH^ xapaKxepH- ^ 

CXHK Ha aBXOMaXHHeCKHX CXaHAHHX HOKaaHBaiOT, HTO COCTOHHHe HOHOC^epH i 

Mo>Kex 3HaHHxeAbHO H3MeHHXbca 3a BpeMa nopHAKa 5 — 10 mhh. OxciOAa cjie- [ 

Ayex, Hxo ajih nayneHna ^HanaecKHX npoAeccoB b HOHOc$epe nporpaMMa HaSaio-’ | 

A6HHH AOAHtHB 6UTh HB COBCOM oSuaHOH. KpOMO XOFO, CXaAAapXHWH MBXOA ' 

oSpaSoxKH HOHOC(|>epHHx AaHHUx HBJiaexcH no cymecxey cxaxHcxHWCKHM 
H 3aKAK)aaeTCfl b ycpeAneaHH ochobhmx napaMexpoB (kpmmmockhx «cxox, 
ACHCXByiomHx bmcox h X. n.) 3a aocxbxohho 6oAbmoft npoMejKyxoK i^MeHM 
(roA, MGcan;). Tbkhm o6pa30M, o6mHH xoa (cyxoHHHH, ceaoHHHH h x. ^,) 3xhx 
napaMGxpoB AocxaxoHHo xopomo naBecxea. OAHaKo npii HccJieAOBanHH ox- 
ABAbHHX $H3HHeCKHX HBJieHHH, npOHCXOAHH^HX B HOHOC^pO BMH HOA BaWH- 
HHBM nponeccoB coaneaHofi: anxHBHOCxH, HJin no KaKHM-aH6o Apy^HM npa- 
auHaM, xaKOH mgxoa o6pa6oxKH aKcnepHMeHxaabHbix AanHbjx, KaK h oSiiaHaa 
nporpaMMa HafiaioAC^HHH, He moh^gx AaTb noanoH Kapxnnu uayaaeMoro HBae- 
HHa B ero p a 3 b h x h h. 

IIocKoabKy OCHOBHOH aaAaaeH HCcaeAOBaHMa hohoc^PH hr o6cepBaTopnM 
HBAHexcH H3yaeHHe noHOC^epHHx g^^gkxob coaneaHOH aKXHBHocxH, npo- 
rpaMMa HaSaiOAeHHH h mgxoa o6pa6oxKH ashhux AonacHM no cymecxny oxpa- 
»caxb $H3HHecKyio KapxHny AHHaMHKH aBacHHH. Tan, H3ya$HHe AKHaMHKH | 

xpoMoc^epHHx BcnHniGK, npoxydepaHAGB, (|wi0KKyA0« u Apyrux aKXMHMx 1 

riponeccoB Ha Coahag npoH3BOAHxcfl npn noMomn KH»eMaxorpa$HpoBaHHfl 
c nocAGAyioniieH AexanbHOH o6pa6oxKOH Ka>KAoro KaApa. B cooxbgxctbhh j 

c 3XHM HayneHHG peaKAHH HOHoc^epM na yKaaaHHLie hbaghha xaKwe aoa>kho < 

npGAycMaxpHBaxb AOCxaxoHHO n a c x y lo perHcxpannio HOHOc^epH, Hanpn- I 

Mep nocAGAOBaxGAbHoe KHHGMaxorpa^HpoBanHe BHcoxHO-nacxoxHtix xapaKxe- ’ 

pnCXHK. AHaAH3 3XHX XapaKXGpHCXHK MOJKGX AaXb pflA napaMGXpOB, XapaKXG- ! 

pnayiomHX HOHH30BaHHbiG o6AacxH axMOC(|iepbi, a hmghho: aHanenHa MaKcn- | 

MaAbHWX GAGKXpOHHHX KOHAGHXpaAHH CAOGB, BHCOXH OXpaJKGHHH H MBKCH- J 

MyMOB HOHHSaAHH H np. ConOCXaBAGHHG 3XHX napaMGXpOB C AaHHHMH I 
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0 conHeHHOH aKTHBHOCTH (ynbTpa^HoneTOBaH pa«Ha^HH, KopnycKyjiflpHHe 
HOTOKH), 0 COCTOHHHH MarHHTHOrO nOJlH 3eMJIH H T. n. B ^p0^ecce paSBHTHH HB- 
jieHHfi MOHCCT arpatb cymecxBeHHyio pojib b ycTanoBJieHHH aaKOHOMepHoeTen, 

CBH 3 HBaK)IHHX COnHG'IHyiO flCHTejlbHOCTb C flHHaMHKOH HOHOC$epHHX 

f-. .■ . . 

caoeB. 

TaK KaK OTAeJibHue HBneHHH aa Conaae (aanpaMep, xpoMOC$epHHe 
BcnuniKH) Moryr flJiHXbca Bcero aecKonbKo MHHyx, oaesHAHO, axo a^h Hccne- 
AOBaHHfl HOHOC$epHbIX 9 $$eKXOB COAHeHHOH aKXHBHOCXH HeoSxOAHMO HMBXb 
B 03 M 0 HtH 0 cxb HOJiyaaxb BHcoxHO-aacxoxHue xapaKxepacxHKH sa Aocxaxoano 
Manoe speMH. 3 xo ycnoBHe Mowex 6 bixb sHnonHeno b naaopaMHOH HOH 0 c$ep- 
hoh cxaHAp^f B KOT<^H H 3 o 6 paweHHe xapaKiepacxHKH nonyaaexca nenocpeA- 
CXECHHO ^ ai^aae anaKipoH^o-JiyaeBot ^y 6 KH 3 a BpeiiH ^opflAKa 10 ceK., 
axo oaeHb^^At^Hp H Ana BH 3 >|^bHoro Ha^SiOAeHHfl a ahh KHaeMaTorpa^apo- 

BailHfl. ■ ' ” ■ V. -■ * „ V 

J],nH HeKOTOpMx cneaaanb'HHX Aeneii (apa BsyneHaa aaMeHCHBa (popMH 

a aMnnaxJ;^' mByjibCOB, ax ycTOBaaBOCxa a x. A.) npaMeaHexca KaaeMaxo- 
rpa^apoBisiBe caraanoB npa pa6oxe ycxaaoBKB aa ^aacapo- 

BaHBoa a4c%0^; MbraoJiaHexca o6HaHO aa cxaaaaHX pyaaoro yapaa- 

jieHHfl. ^ V " 

TaKBM, o6p;»80H, BXB coo6paweBHH, a xaKHce yaex onHxa pa6oxH paanaa- 

HHX BOBOjCf^pW^* cxaHABB nosBoaBAB BHpa 6 oxaxb npeABapBxenbBMe xexHB- 

aecaae yrtaos^,. KoxopHM AOJiataa yAOsnexBopaxb craaaBfl oScepBaxopaa. 
9 xh ycaoBBH pwtJiaeb a cneAyiomaM. i 

1 . HoHOC^epHaaoxaBaHa Aoaataa 6 *ixb afixoMaxHaapoBaBHofi naaopaMHoa 

a Aoaycaaxb xpB BHAa^ paSoxH; 

pyaayio — , Aaa.Ji<}CBPHQBa.SBa ipgKoa-cxpyKxypbi aoaoc^pH,' aa xaa aa- 
auBaeMOM A-aaAHKaxope ; 

aonyaBxoMaxaaecKyio — Ana BaayaabaHx aa6nK)AeaHB Bucoxao-aacxox- 
HHX xapaaxepacxBK aa aaaopaMaoM, xaa aaabiBaeMOM B-aaAHKaxope; 

aBXOMaxaaecKyK) — Ana ^oiorpa^BpoBaaaa BHCoxao-aacxoxaHx xapaa- 
TepUCTHK HB 3 KpaHe B-HHJ^HKaTOpa* 

2 . CxaaaBH AOAwaa pa6oxaxb b AHaaaaoae aacxox 1 20 Mra, nepeapH- 

BaeMOM aenpepHBBHM npoxowAeaaeM. 

3 . BpeMH apoxoHCAeaHH Bcero Aaaaaaoaa Aonacao Shxb ae 6onee 10 cea. 
3a OAay MHayxy, yaaxHBaH a speMH o6paxaoro xoAa, aeo6xoAHMo BMexb 
BOSMOwaocxb aonyaaxb ae ineaee aexHpex apoxojKAeaHB AHanaaoaa, axo 
MOjaex 6HXb aoneaaHM npa Hayaeana 6HCipux apoAeccoB b aoaoc^epe. 

4 . Moataocxb cxaaaaa b BMayabce Aonjaaa 6 bixb ae Meaee 10 aBX^ 

5. Moaeax $oxorpa$apoBaBBH BHCoxao-aacxoxaoa xapaBxepacxBBH 
AOAHtea ^aacapoBaxbCH c xoaaocxbio ae sieaee ^/4 Maa. 

6. ycxaaoBaa Aonataa 6b[Xb paecaaxaaa aa Anaxenbayio aeapepHBayio 
pa 6 oxy (ae Meaee xpex aacos). 

7. KoBCxpyaABfl cxaaniBB Moacex 6bixb cxaABoaapaoa. 

B CBH3B c xeM, axo xaaoBHe aoaoc$epaHe cxaaaaa ae oxBeaaaa BceM yaa- 
aaaBHM xpeOoBaaaaM, Boaaaana aeoOxoABMocxb b paapa 6 oiae aoBoa aaaa- 
paxypH, 6 onee apBCBOco 6 neaaoB a xaaaM ycnoBBHM pa 6 oxH. 
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I. OIIHCAIIHK CT.VIIUMH 

OoiLuiM Bii;^ iiOHOc^opnoii CTamuiii uoccjJiiaTopini iioKaaaii iia 1. llpu 
KOHCTpyiipoBaiiiUi Gwjia npniiHra cucTCMa oTae.iaHM.v ujjokob, CMaiiTHpo- 
BaiiHLix aa ooiacii ctomko. I loai^i^aioHoiinc ().’iokoi} ocn aicf i H.fjiarctn iiiTbipeBUMii 
KuHTaKraMM h mreiicejibiiMMii paaheMaMii. 

Ooiuaii ojioK-cxoMa cTaunini Taa.;i(‘na iia ([)iir. '2, ^ K hobhbimu ojioitaMn 
: 1 — o;ioK u])iteMoiJO[)eaaTMiii\a, II — o/iok \ a ii. inmafl MOmnoCTii; 
’MOK A-ini;uiKaTO])a, fV — o;ioa i)-iiiianKa ropa, oiincaHHe KOTopwx: 
npiiBOAincn 



Our. 1. OornHir BPia naaopaMHOM Hoaoctj^opiioii cxaniuin uocepBa- 

Topmi. 


/ - upHCMoncpra.iTMiiFi (Cm'o uacHaaon vghjkmiuu MOiuHoorii) • 

3 - A-iin,niiwiTOp; — B-inraiiiraTOp; Ojiok imraiiini 
6 — OJIOK nirrnmuf )ipn('isioii(‘|i(';jaTHHita ; / - Ojioi; yiipaB. uMiiiH u 
ifniiuH; s — iu>icOKor}r>;iM'Hi>n‘ Hi.jiij»nMiiTt‘:Ti!. 


L - ycHJiHTeai. 
tni.u-iftaTOpoii; 
4" n orpa<j[)Hpo- 


I) a o K II p H e M 0 n o p c‘ a a t h h k a. 1 leiroaBitjaanHaH b aaiiiioii 
}(iaiiOBKC‘ iipiriiniiiiMa. I hnaji iiaoi iieii])e|)FjiBii()iA) iK'prK|M>mtB iiiiipoKoro 
aiiaiJaaoua mbctot oonienaBCCTiia ii aiiaaorinjiia iipiiAUMijieMoii h apyi ux uoiio- 
(‘(})ej)iiN\ craimiiHX [1]. 


1 aaBUbiif iGHCpaiop 1 Jiaipana iMBat' i Ko.ic()aiu[>i c aai iOioii, naaniio vu‘- 
u}i loiaeiTCFF \i aaaiia30H(‘ or ;p) ,),) Alru. ►)’iu la). U'naiiiia cMcaiiHiiaioKoi 

B c:MCH‘BTeao 17 r (jiiiia iiptijaunioif qacioroii oO \\i \\, n peavai/ran' aero Bi>iae- 
„]>K J c >1 pti.uiot 1 nan aacioja, .vaaia ioijj,a>ii‘>( ot 0..) ao 2a Mi ti. Mai[[)H>K(*iui(‘ ko- 
lopoii HOC 1 yiiae r jia F\acK‘a;ii>i yc)iaeiiii}i Ji(‘[)eaa'i an lai. 


U>i]Kcii j)OjuinBa}i aacTOTa .)() AI l u iioa vaaeroi c.ieay loimiM oopaaoM. H uaap- 
lU'BOM rca!(‘[)aTope 12 {1.21b Mni) itwat-oicTca aeTBt‘pTa>i rapMoniiKa (29.1 xVTrp). 
KOTopaji cvuaimBaeTca c KojieoaiiiiHMu KMJiyai.ciio-\ioa\ . iMponaHHoro rtvre- 
])oaBiia 11^ ja>i|)aoaTi>ij{aiom(a'o lAO.'K'oaiina 0.9 Mca. M aiiojj,Hyio iumii> 
cMccHTeax 11 BKJiioaeu ])e 30 iiancMbin Koinyp, iiacTpiKOiiiMif aa MacruTv 
• >0 Alni, iiaji pxaaame c KOToporo JKjaaeToi ua laicixaa Ncaaiafua IG, 
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2. 06maH 6noK-cxeMa hohoc^PBOh CTanBHH (6e3 hctobhhkob nHiaHHa). 

I - Ojiok npHeMonepeflaTMHKa; II - Ojiok yc^Tena moiiwocth: III - OaoK A-HB«HKaTopa 
f /V — Ojiok B-HH«HKaTopa. 
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TaKHM oSpaaoM, HanpHHteHHe bhcokoh nacTOiH (0,5 — 25 M^^) oKaau- 
BaexcH HMnyjibCHO-MOflynHpoBaHHHM. Qho ycHJiHBaeTCH mapoKononocHUMH 
KacKaAHMH ycHJiHTenH HanpHweHHH 18 , pa6oTaK)mHMH b nenpepHBHoM pe- 
HtHMe. ycHjieHHoe HanpHHceHHe npH noMomn KaxoAHoro noBXopHxeJiH no- 
AaexcH KoaKCHanbHHM Ka6eneM na ojiok ycHJiHxenfl mobahocxh. 

BxoAHoft KacKaA 2 npaeMHHKa cHMMexpH^HHH, co6paH Ha AByx naMnax xHna 
6H8, oAHa H3 KOiopHx BKJiiOHeHa B AJmHHOBOAHOByio aHxeHHy , a. ApyraH — 
B KopoxKOBOHHOByio. B saBHCHMOcxH OX AHanaaoHa b pa6oxy BKJiioHaexcH xa 
HJiH ApyraH aaMna. IlepaHH CMecnxeJib 4 co6paH no 6ajiaHCHOH cxene Ha jiaM- 
nax 6JK4, BKnioHeHHHx xpnoAaMH. 

xoro qxo6H na A-HHAHKaxope mojkho Shao 6bi naGmoAaxb HeAfexcKXH- 
poBaBHUH cHraan, b npneMHHKe npaMeaeBO ABOHHoe npeo6paaoBaHHe na- 
CXOXH. 

HanpHweHHC ox raaBHoro renepaxopa noAaexca na nepBHH CMecHXCAb 
npHOMHHKa, KoxopHH BOCAe CMeiBeHHH axoro HanpflHteHHH c HanpHHceHHeM 
CHFHaAa BHAeAHCT npoMewyxoHHyio aacxoxy 30 Mrn, paBHyio paanocxH aa- 
cxox BO BceM pa6oHeM AHanaaoHe rAaBHoro reHepaxopa (30.5 — 55 MrA) h 
CHFHaAa (0.5 — 25 Mxb). 9xa aacxoxa ycHAHBaexcH KacKaAOM ycHAeHHH nep- 
BOH npoMeatyxoAHOH nacxoxH 5 h noAaexcH aa BXopoH CMecHxenb 6 , aanpHate- 
wnftM rexepoAHHa Koxoporo CAywHx cHrnaA c aacxoxoH 29.1 Mrn;. B anoAHyio 
nenb CMecHxeAbHOH Aaiunbi BKAioHeH hoaocoboh ^HAbxp, HacxpoeHHiiH Ha 
aacxoxy 0.9 Mrn, Koxopaa ycHAHBaexcH AaAee AByMH KacnaAaMH ycnAeaHH 
BiopoH npoMewyxoHHOH HacxoxH 7. Ha KacKaAH ycHAHxeAH noAaexca Hanpn- 
HceHHe aBxoMaxHHecKOH peryanpoBKH ycHAenaa (APV) c KacKaAa 8. Bbah- 
HHHy APy MoatHO perynapoBaxb hah hoahocxhio BHKAioaaxb pyaKOH, shbo- 
AeHHOH Ha nepcAHiOio naaenb npHeMonepeAaxaHKa. Pyanaa perynapoBKa 
ycHAeHHH ocymecxBAaexca b KacKaAe ycHAeana npoMeatyxoHHOH aacxoxH 
30 Mrn H B nepBOM KacKaAe npoMOatyxoaHOH aacxoxbi 0.9 Mrn. Co Bxoporo 
KacKaAa ycHAHxena 0.9 Mrn cnrHaa noAaexca aa KaxoAHbia noBxopHxenb 10 , 
npH HOMomH KOxoporo CBHaHBaexcH npaeMHHK c 6aokom A-HHAHKaxopa. 

IIpoAeieKXHpoBaHHHH B ACTeKxopHOM KacKaAC 9 CHrnaA nocxynaex na ycH- 
AHxeAb BHAeocHFHaAa 11 , c Koxoporo noAaexca na 6aok B-HHAHKaxopa, 

OcHOBHbiM yaAOM HpHeMonepeAaxHHKa aBAaexca rAaBHHH renepaxop 
BHCOKOH aacxoxH 30.5—55 Mrn, o6ecneaHBaiomHH CHHxpoHHyio HacxpoHKy 
nepeAaTHHKa h npHeMHHKa. 

flo CHX nop B HOHoc^epHHX cxaHHHHx HaMeneHHe aacxoxH raaBHoro re- 
Hepaxopa ocymecxBAHAOCb MexannaecKH (nepeMeHHOH eMKOcxbio hah nepe- 
MeHHOH HHAyKXHBHOCxbK)). Ohhx 9KcnAyaxan;HH noAO^Horo xana cxaHAHH 
noKaaap, axo HaAnane CKOAbaanxax KOHxaKXOB h BpamaioEAHXCH AexaAen 
B rnaBHOM renepaxope Kpanne HeateAaxenbHO. IIoaxoMy b onacHBaeMOH cxan- 
AHH 6ha npHsienen MexoA neMexaHHaecKoro HaMeneHHH HHAyKXHBHOCxH 
KOHxypa TAaHoro renepaxopa. 

CxeMa rnaBHoro renepaxopa npeACxaBAena na $Hr. 3. HnAyKXHBHOCxb 
Kone6axeAbHoro Konxypa BHnoAHena b bhab KaxynncH Ha HecKOAbKHx bhx- 
KOB, aaKAioaeHHOH b 6poHeBOH cepAcannK na ^eppoAHBAeKxpHKa xnna 
MV-280, KoxopHH noMemen b aaaop aneKxpoMarHHxa 9M. HaMeaenHeM 
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ToKa B oSMOTKe aneKTpoMarHHxa ^ocraraeTCfl "naMeHeHHe ManpamennocTH 
MarHHTHoro noJia b aaaope, a cjieAOBaTeJitHO, h MarHHTHon npoHHi^aeMocm 
cepffeHHHKa KaxyniKH, hto Be^er k cooTBexcTByioiiiieMy HSMeHenHio pe3(H 
HancHOH aacTOTH Konxypa. noff6HpaH ;^Hana30H HaMeneHHH BeJiHHHHU Mar- 
HHTHoro nojifl B 3a3ope, MaTepnaji cepAeHHHKa KaxymKH h pa6oHHH yaacTOK 
xapaKTepHCTHKH JiaMH 6113, yMaaocb flo6HTi>CH hohth jiHneHHOH aaBHCHMocTH 
H3MeHeHHfl aacTOTH renepaTopa (b npcAOJiax paSonero AHanaaona qacTox) 
ox HanpflHceHHH Ha ynpaBAaiomHX cexKax jiaMn 6113. 

B HoapjKeHHH nepeKJnoHaxejifl 77 poAa pa6oTH 4(pyHHaH» HacxpoHKa 
cxaHHiHH ocymecTBAHexcH H3MeHeHHeM HanpHHteHHH cMemeHHH Ha cexKax 



Onr. 3 . CxeMa rjiaBHoro reaepaTOpa, 

jiaMH 6113, HTo bgagt k H3MeHeHHK) ToKa B o6MOTKe aaeKxpoMarHHxa. Oxcner 
HacTOTH npoH3BOAHTCfl HO npH6opy, BKAiOHeHHOMy B Aenb BaeKxpoMarHHxa 
H nporpaAyHpoBaHHOMy b MerarepAax. 

ycxpaHeHHH bhhhhhh nacTHux nexeab rHcxepeanca Hceaeaa saeKxpo- 
iiarHHxa na xohhoctb oxcnexa nacioxu b Aenb pynHOH nacxpoHKH BBeAena 
KHonna if, nosBonaiomaH bgcth otchct qacxox na oahoh BexBH nexan rHCTepe- 
3Hca. npH HeanaHHxeabHbix HSMeHeHHHX xoKa b oSmotkc, cooxBexcxByion^Hx 
HSMeHGHHHM HacTOTH HS 0.5 Mtu, h MCfibHie, noKasaHHfl npnGopa ocxaioxca 

AOCXaXOHHO TOHHblMH 6e3 HpHMeHeHHH KHOUKH if. 

B HoaoHceHHH nepeKaionaxeafl «aBTOMax» nan «noayaBTOMaT» na cexKH 
aaMH 6113 ox 6aoKa B-HHAHKaxopa noAaexcH nHaoo6pa3Hoe HanpflHceHHe 
pa3BepxKH, HOM AOCXHraexcfl CHHxpoHHaaAHfl paaBepxKH Hacxoxu b 6aoKe 
HHAHKaxopa H npHeMonepeAaxHHKe h oSecnenHBaexcH aBXOMaxHHecKoe npo- 
xo>KAeHHe Heo6xoAHMoro A^ianaaona Hacxox. IIpeAycMoxpeHa bosmohc- 
Hocxb paSoxbi Ha xpex nacxoxHHx noAAHanaaoHax: 0.5 — 9 Mrn;, 0,5 — 16 Mfa, 
0.5 — 25 Mfa, hto AOCxHraexcH npocxHM HaMeneHHeM aMuanxyAH nHaoo6pa3- 
Horo HanpHHceHHH, noAaBaeMoro Ha cgxkh aaMH 6113. ^acxoxHHH A^a- 
naaoH npoxoAHxcfl ox bhcokhx Hacxox k hhskhm, hxo onaxb-xaKH CBHaaHO 
c Heo6xoAHMocxbK) paSoxbi na toh h 3 BexBen nexan rHCxepeaHca, koxo- 
paa o6ecneaHBaex 6oaee aHHenHyio aaBHCHMocxb HSMepeHHa aacxoxu ox 
HanpajKeHHH na cexnax ynpaBaaiomax aann 6113. BpeMa npoxoH(AeHHa 
AHanaaoHOB 10 ceK. 
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Han{)H>KeHHe bhcokoh Ma6TOTH raaBHoro reHepaiopa noAaeTCfl Ha CMe- 
CHTejiH nepeAaTHHKa h npaeMHHKa h HacToxHHH Mapnep Saona B-HHAHKaxopa 
^epea paaAejiHieJiBHHe KaxoAHHe noBTopHiean 2 ($itr. 1). C oahofo H 3 hhx 
HanpHJKeHHe bhcokoh nacToxH noAaexcH na cxeMy, cocxoHmyio H 3 xHpaxpoaa 
TF-l-0. 1/1.3 H HecKojiBKHx peJie, pa6oxaK)m;Hx b cncxcMe aBXOMaxHKH, 
aannpaioiAHx oSpaxHHH xoA Jiyna xpyOnn B-HHAHKaxopa, BHKJiiOHaiomHX 
MOAyJiHAHK) nepoAaxHHKa bo bpomh o6paxHoro xoAa «nHjiH» hbcxoxhoh paa- 
BepxKH H aaKpHBaiomHx aaxBop KHHOKaMepH. OxKpHxne aaxBopa KHHOKa- 
MepH H cpaSaxHBaHHe Apyrnx peJie aBXOMaxHKH npoHCxoAHx nepea onpeAe- 
jieHHoe BpeMH, ycxaHaBJiHBaeMoe AentK) c hocxohhhoh BpeMOHH b cxcmo xnpa- 
xpoHa H npHMepHo paBHoe BpeMenn odpaxHoro xoAa jiyna xpySKH B-hhah- 
Kaiopa. 

Bjiok ycHjiHxeaa moiahocxh. yoHJinxeat moiahocxh npoA- 
cxaBaaex co6oh cHMMexpnqHHH mnpoKonoaocHHH ycnanxeab c noaocoH ox 
0.5 AO 25 Mfa. Oh cocxohx H3 ^aaoBpamaxeatHoro KacKaAa 19, HexHpexKa- 
CKaAHoro npeABapHxeabHoro ycHaHxeaa 20 h bhxoahofo KacKaAa 21, coSpaH- 
Horo Ha mecTH aaMnax xHna TMH-SS. 

HanpfljKeHHG cnrnaaa bhcokoh aacxoxH 0.5 — 25 Mrii; paBHo 3 b. 

Bee KacKaAH, KpoMe ^aaospamaxeabHoro, pa6oxaK)x b HMnyabCHOM 
pejKHMe KaK no bhcokoh aacxoxe (axo o6ycaoBaeHO HMnyabCHOH pa6oxoH 
renepaxopa 0.9 Mrn;), xaK h no hocxohhhoh cocxaBaaiomeH. MoAyJianiHH 
ocy^^ecxBaflexcH no anpaHKHM cexKaM aaMn. MoAyaapyiomHe HMnyabCH bh- 
paSaxHBaioxcfl b MOAyJiflxope 28 , KoxopHH aanycKaexca ox oGmero xpoHH- 
aaxopa b 6aoKe B-HHAHKaxopa. Hacxoxa noBXopeHHH 50, AJiHxeabHocxb hm- 
nyabca 50 MKceK. (DopMa MOAyJinpyion^ero HMnyabca npaMoyroabna. IIo- 
ayaeHHHe b npeABapnxeabHHx KacKaAax MOAyJinxopa npaMoyroabHHe 
HMnyabCH ycHanaaioxca b MOAyaaxope 22 h noAaioxca na anpaHnne cexKH 
aaMn Momnoro 6aoKa. Ahoahob HanpaHcenne bhxoahhx aaMn paBHO 4.5 kb, 
HMnyabCHoe HanpaHcenne na anpaHHHx cexKax axHx aaMn Aocxnraex 1.2 kb. 

KaK yace CKaaano BHme, bhxoahoh KacKaA pa6oxaex na meexH aaMnax, 
no xpH B Ka>KAOM naeae CHMMexpHanoH cxcmh. 

TaK KaK c OAHOH aHxeHHOH xpyAHO Ao6HXbca paBHOMepnoro HaayaeHHH 
MomHoexH BO BceM HacxoxHOM AnanaaoHe cxaHAHH, 6ujio npHMeaeHo BKaioae- 
HHe AByx aHxeHH c paanHMH aacxoxHHMH xapaKxepncxHKaMH, pa6oxaioni;HX 
nonepeMeHHO, cooxnexcxBeHHO c yaacxKOM nepeKpHBaeMoro Ananaaona aa- 
exox. AnxeHHH nepeKawaaioxcn aBxoMaxHaecKH npn noMonj;H Asyx peae. 
Bo BpeMH nepeKaioaeHHH CHHMaexca MOAyaHAHa-aaMn Mon^noro 6aoKa, axo 
HCKaioaaex HCKpoo6pa30BaHHe Mea^Ay KOHxaKxaMH peae. 

IIoASop KoppeKxnpyiomHX aaeeK b anoAHHx narpyaKax ycnaHxeabHHx 
KacKaAOB noaBoana noAaaxb Momnoexb, HaayaaeMyio na hhbkhx aacxoxax 
AHanaaona, naexoabKo, axo npn neSoabmoM noraonj,eHHH bhahh oxpaaceHna 
ox caoeB na aacxoxax HH>Ke oahofo MerarepAa (cm. $Hr. 4a). 

Bo speMa o6paxHoro xoab nHaoo6pa3Horo nanpaaceHna aacxoxHOH paa- 
BepxKH (aaHHMaiontero 1 — 2 ceK.) cHHMaexca MOAyaaAHa (axo BHnoanaexca 
peaeHHOH chcxcmoh aBxoMaxHKH) h Bce aaMnn Momnoro ycHanxeaa aann- 
paioxca. 
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JJ^na npeAOTBpaiiteHHfl neperpesa hou^hux jjann npH HenpepuBHoliti pa- 
eoTe CTEHi^HH npEMeneHo npHHyflHTejibHoe BoanyiiiHoe oxnajKfleHiie. 

BnoKH HHjtHKaxopoB. IlaHopaMHUH Meiofl HccneAOBaHHfl 
HoHoc^epH, npefljiojKeHHHH B 1936 r. H. ^1,. BynaTOBHM [2],, npeflCTaBaaeT 
B03M0H(H0CTI> HenpepUBHOrO Ha6jIK)aeHHH 3a COCTOHHHeU HOHOC^pEI H ee 
flHHaMHKOH, HTO oTOHb cymecTBeHHo peffleHHH nocxaBneHHOH aa^aBH. 

. IIoaXOMy B flaHHOH CXaHpHH naHOpaMHHH B-HHflHKaxdp HBHHeXCH OCHOB- 

HUM. ' 

Ha maccH 6aoKa B-HnaHKaxopa pacnonoweH xpoHHsaxop 23 , reHepaxop 
BUCOXHOH pasBepxKH 24 , reHepaxop HacxoxHOH pasBepxKH 25 , renepaiop 
MapoK qacxoxu 26, npeABapaxeatHue KacKaflu Moflynaxopa 26 h penennaa 
CHCxeMa ramenaa o6paxHoro xofla ayaa xpydKH 27 , BKaioaaromaa Apyrao 
cepBopeae aBxoMaxHKu. ' 

XpoHHaaxop BupadaxuBaex nycKOBue HMnyabcu, CHHxpoHHBHpyiomHe 
pa6oxy A- h B-HHAHKaxopoB h Moayaaxopa nepeaaxaHKa h cocxoinf H 3 o6ua- 
Horo ycHanxeaa c Hacuu^eHaeM, na cexKy Koxoporo noflaexca Aocxaiba&o 
BUcoKoe (350 b) nepeMenaoe HanpaaceaHe c aacxoxoi 50 ra, h (j^opMapyioiaero 
KacKafla. 

FenepaTop aacxoxHOH paaBepxKH 25 co6paH no xpaHaHipoHHOH cxeMB 
c caMOBoaSyacAeHHeM. Hpn homoiuh ^aaoBpamaxeabHoro KacKaaa noayaaexcj* 
CHMMexpHHHoe naaooOpaaHoe HanpaateHae, Koxopoe noAaexca na buxoahoS 
AByxxaaxHua KacKaA, naxaiomaa ropaaoHxaabnyio oxHaonaromyio caoxeay 
saeKxpoHHo-nyaeBOH xpySKa. Ox axoro ate yana. noAaexca najiooSpasHoe 
HanpameHae, odecneaHBaiomee HaueHeHae aacxoiu nepeAaxaaKa canxpoHHo 
G ABHHceHHeH jiyaa naaopaMHoro HHAHKaxopa. 

Feaepaxop bucoxhoh paanepiKa 24 codpan no cxeue RG-reaepaxopa 
nanoodpaaaoro aanpaaceaHa c nocneAyiomaM ycHneaneM aa naune 6113, 

I B aaoAHyio aenb aoxopoa no cxeae Mocxa BKaioaeau KaxyiuKH BepxaKaabaorO’ 

oxanoaeaHa. noA6dp peacHMa padoxu noaBonan nojiyaaxb AOCTaxoaayro' 
aaaeaaocxb npa npocxoa cxeMe. 

CxeMa reaepaxopa MapoK aacxox 26 ocHOBaaa aa npaapane CMemeaaa 
rapMOHHK KBappeBoro reaepaxopa aa 1 Mrp c aacxoxoa rnaBHoro reaepaxopa 
(pa6oxaiontero b aenpepuBHOM pewaMe) a BUAeneHaa aaBKOHacToiaux tnn - 
nyjibcoB, B03HHKaiontiix aa aacxoxax, apaxaux oABoMy Merarepay npa ae- 
npepuBHOM npoxoatAeaaH aacxoxaoro Ananaaoaa. 

B B-HHAHKaxope npaMeaeaa ipySaa xana 31JIM32 c MaraHxauM oxano- 
aeaaeM, c caaiiM CBeaeaaeM, axo buxoaho $oxorpa<|)HpoBaHaa, a jKeitxo^ 
aeneauM A^axenbauM nocnecBeaeaaeM, axo yAodaD ajih BHayaabaux aaSnio- 
Aenaa. 

OAHOBpeMeaHO c npoxoHtAeaaeM aacxoxaoro AHanaaoaa aa aapaae xpy6KH 
npoHcxoAHX nocxpoeaae KoopAanaxHoa cexKa b bbag BepxHKanbHUx naHaa, 
cooxBexciByromax MapaaM aacxoxu aepea 1 Mfa, a ropaaoHxaabHux 
(Mapaa bucoxu aepea 100 km). IlepBaa caeBa aacxoxaaa Mapna cooxBeicxByex 
OAHOMy Merarepay. 

A'HHAaKaxop npeAaasHaaea A^a accjieAOBaaafl xohkoh cxpyKxypu ox* 
paweaaux caraanoB, ax AH^^yaaocxa, ycxoaaHBOCxa a x. a- Ha macca axoro 
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Sjiokh paaMemeHH: renepatop BiieoTHOH paaBepTKH 29, reHepaxop bwcothhx 
MapoK (100 H 25 km) 31, ycBJiHxejiB BepTHKajibHoro oxKJioHeHKK 30, koh- 
TpojiBHHil HHaKo^acxoxHHH yGHJiBxeJib 32 H cxeMa aanHpaHHH o6paxHoro 
xo^a Jiy^a 33. 

Fenepaxop BHcoxHOH paasepxKH 29 aanycKaexcH HMHyjibcaMH xpoHHsaxopa 
23. B cxeMe ^pe^^ycMoxpeHa bosmomchocxb peryjinpoBKH ;^Hana30Ha bmcox 
paaBepxKH, a xaKHte pacTBraBaHae ero na secb axpaH xpy6KH. ycHJinxejib i 

jiHjioo6pa3Horo nanpHJKeHHH ;^ByxxaKXHbIH. 

PeHepaxop MapoK bmcox coSpan no cxeMe e y^apHUM B036yH{AeHHeM 
i^oBTypa, HacxpoeHHoro na nacxoxy 1.5 Mrn;, 'ixo a^x MapKH nepea Ka>KAMe 
-100 KM BHcoxM. CxeMa renepaxopa MapOK 25 km aHajiorHTOa. ^HanaaoH 
TBHCOt 800 KM. 

VcHJiHxeJib BepxHKaJibHoro oxKJioHeHHfl npeAcxaBJiaex co6oh o6mtowh 
peaoHaHCHMH ycnanxenb, nacxpoeHHHH na npoMeHcyxo^nyio ^aexoxy npn- 
eMKBKa 0;9 Mrn;. 3 to noaBoanex naSaioAaxb na aKpane A-HHAHKaxopa bm- 
cdHo^CTOXHHK HMHyabc, Hxo oco6eHHo weaaxeabHO npa HCcaeAOBaHKH 
xbi^oH cxpyKxypbi cHrnaaa, oxpaHceHHoro ox AaHHoro caoH. ^ 

KoHxpoabHUH HH 3 KOHacxoxHHH ycHaHxeab npeAHasHaneH aJih SByKOBoro 
KOHXpoafl paSoxM cxaHAHH npH noMomn AHnaMHKa, BMOHxapoBaHHoro b nepeA- 
HHjK> naneab A-HHAHKaxopa, a xaKme Aaa coBepmeHHo Heo6xoAHMOH pery- 
aapHofi npoBepKH ^cob cxanAHH no CHrnaaaM xobhofo BpeMenH. 

B A-HHAMKaxope npaMenena aaeKxpoHHo-ayHeBafl xpySKa 31JI033 eo 
oxaxB^cKHM oxKaoBeHHeM ay^a. 

Hcxohhhkh nnxaHHH. HoHoc$epHaH cxanAHA nnxaexcn ^epea | 

^exHpe ^eppopeaoHancHHx cTa6HaH3axopa xnna 9nA-58 ox cexn nepeMen- 
Horo TOKa 220 b, 50 rn;. B sMnpHMHxeaax ajih HHxanHH oxBexcxBeHHMx ysaoB 
oxaHAHH npHMeneHa aaeKxpoHHaa cxaSaansaAna. 

Cxani^iiH noxpedaaex ox cexH Momaocxb oKoao 3 kbx. i 

BHCOKOBoabXHHe BHnpaMHxean cHa6a«eHH cooxBexcxByiotAeH aaeKxpn- 
aecKOH H MexaHHaecKOH 6aoKHpoBKaMH, oahb H3 KoxopHi cHHMaex HanpH- 
meme naxanna, a Apyraa aaMHKaex aaKopoxKo BHcoKoe HanpawenHe npn 
OXJCpbIBaHHH AB^pipI OTCeKB BHnpHMHxeaeH. 

HanpflMceHHe cexH noAaexcH na anoAnbie xpaHc4K)pMaxopM aepea 3 mhh, 
nocae BKaioaenHa naKaaa aaMn, axo ocymecxBaaexca npn noMomn aaeKxpoH- 
Horo peae apeMenn. Ha nepeAHHx naneaax 6aoKOB BunpaMHxeaeH ycxanoB- 
aeHH npH6opH, yKaauBaiomHe (npn paBanaaMX noaoHcennax nepeKaioaa- 
xeaen) nanpHHceHHH h tohkh oxAeabHMX n;eneH BbmpaMHxeaeH. Hpadopbi, 
noKaauBaioiAiie HanpH>KeHHe n xok BMcoKOBoabXHoro BbinpHMHxeaa 4.5 kb, 
pacnoaojKeHH na nepeAHen naaeaii ycnanxeaa MomaocxH. 

flaa HpeAoxBpameHHH neperpeBa BHnpaMHxeaeH ncnoabaoBana o6in;aa 
CHCxeMa B03AyniHoro oxaajKAGHHa. 

BaoK ynpaBaenna n aBXOMaxHKH. MoHoc^epnaH cxan- 
insa npoeKXHpoBaaacb kbk aBXOMaTnaecKaa ycxanoBKa, npoBOAflmafl p>iA 
onepaniHH 6e3 BMeniaxeabcxBa Ha6aK)Aaxeafl. 3aeKxpHHecKHe nacH BKaio- 
qaiox cxaHAHK) nepea onpeAeaennHe npoMeacyxKH BpeMenn (5, 15, 30 mhh., r 

B aaBHCHMocTH OT noaojKBHHH cooxBeTcxByioni;ero nepenaioHaxeaH). 
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Ilocae iiporpe»a Kaxo^oB JiaMH (3 mhh.) pejie BpeMeHa BKJiio^aeT aeo/^ue 
xpaHC^opMaxopH, MoAyJiflii;Hfl BKJiiOHaeTCfl jihihb Hanana nacTOXHOH paa- 
BepxKH, HTo Aocraraeicfl cxeMOH c THpaxpoHOM h CHCxeMOH peJie. IIpH btoh 
ecjiH nepeKJnoHaxejifc po^a pa6oTH ycxaHOBJieH b nojioHceHae «aBTOMaT», 
OTKptiBaexcH aaxBop KHHOKaMepH, ^oxorpa^HpyiomBH 3KpaH B-HHffHKaxopa. 
SaxBop KHHOKaMepH aaKpHBaexcfl xoh me pejieaHOH CHcxeMOH, nocjie npo- 
xoHtAGHHH jiyneM Bcero pacxpa. B cxaHEtHH npHMeHeaa cxaHAapTHaH khho- 
cteMoaHaa KaMepa KC-50B, nepeaejiaHnaa c'BeMKH o^^hhohhhmh: 

KBApaMH. 

B aaBHCHMocxH ox HOJioH^eHHa cneAHajibHoro nepeKJHOaaxejia (|K)TorpaT 
^apyexca aaAaHHoe KOJiHaecxBO (1, 2 hjih 4) khapob, nocjie aero cxaHAHa 
aBxoMaxHaecKH BHKmoaaexca. IIpeAycMoxpeHa BOSMoacHocxt KenpepHsHoro 
^xorpa^HpoBaHHH, axo Momex oKaaaxbca Heo6xoAHMHM npa jjayaenaa: 
6HCXpHX H3MeHeHHH COCXOHHHH HOHOC^epH. 

OAHOBpeueHHo c ^oxorpa^HposaHaeM sHcoxHO-aacxoxHHx xapaKx^pa- 
CXHK B KaAP BoeaaxHBaexca xa6jio, coAepa^amee aacH (ahh (J)iHKCHpo»aH^ 
MOMeHxa ^oxorpa^HpoBaHHa), h Ha6op AH$p, yKa3HBaK)U],Hx HOCJieAOB.a- 
xeJibHO noJiOBHHy cyxoK, Aaxy, MecHA h roA- 

npH nojiOHceHHH nepeKJHoaaxeaa poAa pa6oxH «pyaHaa» h «noJiyaBXOMAx^ 
(|)oxonpHcxaBKa oxKJiioaaexcH h Moa^ex nponaBOAHTbca jinnib BHsyajibKoa 
Ha6jiK)AeHHe. Ha naaejiH 6jioKa ynpaBaenna HMeexca naKexHHH BHKJiioaaxeabj 
HpH nOMOmn KOXOpOrO MOJKHO OXKaiOaHTb CexeBHe o6mOXKH BHCOKOBOJIbXHHX 
xpaHC(J)opMaxopoB, hjih me BHKaioaHxb cxaHAHio noaaocxbio (KpoMe ajseKxpa- 
aecKHx aacoB). 

A H X e H H H. AnxeHHaa cHcxeMa cxaHAHH noABemeHa aa 5 Maaxax, Ha 
KOTopHx 4 paoHonoJKeHH no yrjiaM KBaApaxa, a HHxan b AeHxpe. IJjeHxpa^bHaR 
Maaxa bwcoxoh b 31.5 m cxohx b nojiyxopa Mexpax ox sAaHHH HOHOC^epHoi; 
cxaHRHH (ajih MaKCHMajibHo B03MoacHoro yKopoaeHHH 4>®AepoB). CeBepHaff 
H H)acHaH MaaxH hmoiox BHcoxy no ropHsoHxaJibnoMy nponoaceHHio xaKHce 
31.5 M, a sanaAHaH h Bocxoanan no 23 m. PaccxoHHHe ox hhx ao ReHxpaJibHoa 
MaaxH 60 M. 

Ha 3XHX Maaxax noABenieHH aexHpe BepxHKaabHMX ponSa, abb H 3 koxo-^ 
pHX paSoxaiox na npneMHHK, a ab^ na nepeAaxaHK. IlpHeMHHe h nepeAaiOiniaB 
anxennH pacnoJioncenH nepneHAHKyjiapHO Apyr Apyry. 

2. OKCnJiyATAIlHOHHBIE XAPAKTEPHCTHKH CTAHIIHH , 

Peryjiflpnafl 3KcnjiyaxaAHfl cxaHAHH Snaa naaaxa b anpeJie 1954 
B xeaenae nepsoro roAa cxanAHH pa6oraJia rjiaBHHM oSpaaoM b cnexjioe speMa 
cyxoK H jiHmb c nexa 1955 r. ona 6Hjia nepcBeAena na npyrnocyxoaHyio pa^ 
Soxy. Ha ocHOBannH nepsoro nepnoAa Ha6jiK)AeHHH 6hji npHHHX xhugbor 
pejKHM paSoTH cxaHAHH. B xeaenne cyxoK cxaHUjHn pa6oTaex IS-MHHyxnwaa 
ceaHcaMH. Bo speMa bocxoab h aaxoAa CojiHRa, KorAa nonoc^epa xapaKxepar 
ayexcH najiHaHeM 6hctphx expyKxypnwx HSMeneHHH, naQjiiOAeHHfl neAyTca 
5-MHHyxHHMH ceaHcaMH. B nepHOAH. BOSMymeHHH (eoAneajHHx, aaxjaaTOMX, 

KQHOC)l|>epHHX H X. H.) CXaHAHH HepeBOAHTCH .HH yaamOKHWe HH&AIQAe^H 

SrMHHyXHHe HHH HenpepWBHMe. i vj 
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HaMepeHHfl MomnocTH noKaaajiH, hto npn npHMeHeHHH b KanecTBe 3 kbh- 
BaaeHTa jiaMnH HaKaaHBaHHH (25 bt, 220 b) nocjieAHHH ropHT hojihlim 
H aKai^oM, HTO npH cKBaHCHOCTH 400 cooTBeTCTByex 10 KBT B HMnynbce. HaMene- 
HHH MOmHOCTH HO ;^Ha^a30Hy COCXaBJIfllOT OKOJIO 30%. 

'lyBCXBHxeJibHOCTb npHeMHHKa ycxanoBKH 20—25 mkb, inapHna noJiocii 
nponycKaHHH 25 K^^. 

Oncnayaxai^HH noKaaaJia, hxo xenjioBOH pentHM cxanunH ycxaHaBMBaexcH 
Hepea 1 — 2 naca HenpepHsHOH paOoxM (hjih paSoxH 5-MHHyxHHMH ceaHcaMH). 
IIpH xaKHx ycaoBHflx oKaaaJiocfc Heo6xoAHMHM npHHyAHxeJibHoe Bozjsjumoe 
oxjia^KAeHHe raaBHWM o6pa30M nepeffax^HKa h hcxohhhkob nHxaHHH. 

Ha ocHOBaHHH 6oAee AByxjiexHefi aKcnayaxaAHH mojkho cABJiaxt 
BUBOA O TOM, HTO HOHOC^epnafl CXaHAHH oScepBaXOpHH HBJIfleXCfl HaABMCHO 
pa6oTaKMAeH ycxaHOBKOH npn jih)6om pejKHMe naSAiOAeHHH. BMecxe c xeu 
paSoxa, BeAymaflCfl no ee ycoBepmeHCTBOBannio, noaBoanex yaynmaxL napa- 
MexpH airnapaxypH, nTo6H o6ecnenHTb BoaMOjKnocxb naSmoABHHH b aio6oe 
npja aK)6oM coctohhhh nonoc^epH. 

B KanecxBe o6pa3AOB na ^nr. 4 npHaeAeabi BbicoxHO-nacxoxHHe lapaKxe* 
pHcxHKH, noayHeHHbie npn $oxorpa$HpoBaHHH B-HHAHKaxopa Honoc^epHOH 
cxaHAHH o6cepBaxopHn. 

SAKJIiOHEHnE 

OnuT pa6oTU co cxanAHen noaBoana naMexnxb nyxH ycoBepnieHCXBOBaHHfl 
annapaxypu Kan c KOHCxpyKXHBHOH tohkh apenna, xan n c Aeabio BeAenHH 
Apyrnx HccaeAOBanHH, ne npeAycMoxpenHHx panee. 

B onEcaHHOH Honoc^epHOH cxanAHH mohcbt 6HTb oaenb npocxo ocyn^e- 
CTBaeno pacmnpeHHe Ai^anaaona kbk b cxopony hh3KHX, xaK h b cxopony 
BUCOKHX aaCTOT. BBHAy TOrO, nTO noayHBHHe BHCOXHO-HaCTOTHHX xapaKXepH- 
CTHK B o6aacTH aacTOT HiiHce oAHoro MerarepAa npeACTasaHex ^oabmoH hh^ 
xepec, HceaaxeabHO HHatneH rpanimeH nacxoxHoro A^anaaoHa cxaHAHH ca©^ 
aaib 0.2 — 0,3 MrA. OcBioBHbie xpyAHocxH BCxpexHxcH b paapa6oTKe cooxBex- 
CTByion^HX mnpoKonoaocHUX anxenn. 

IIocKoabKy Bonpoc o noraou^eHHH b Honoc^pe xecno CBHaan c coanenHOH 
aKTHBHOCxbK), oHCHb BaHCHOH iipeAcxaBaHeTCH paapa6oxKa mbtoahkh HauepO' 
HHH noraon^eHHH. 

IlyxeM ycaoHCHeHHH oxAeabHbix yaaoB h AoSaBaeHHH b cxeMax HeKoxopux 
6aoKOB M03KHO GyABx ocymecxBHXb cnaxHe aaBHCHMOCXH aMnanxyAH oxpaHceH- 
Hux CHFHaaoB ox HacxoTH, T. e. xaK HaaHBaeMHx aMnaHxyAHO-nacTOTHHx 
xapaKxepncxHK, hxo xaKHce noaeano npn nccaeAOBaHHH noraoiAeHHH. 

3xa Hce cxanAHH 6ea oco6oh nepeAeaKH Moncex 6uxb upHMeHena h a^ih 
HaKaoHHoro aoHAHpoBaHHH, a^h Hero Heo6xoAHMp HMexb cooxBeTCXByioiAyio 
aHxeHHyK) CHCxeMy h jKeaaxeabHo yBeanHHXb BUXoAHyio MomHOGXb nepe- 
AaxHHKa. 

Hcnoabaya cneAHaabHbie anxeaHH, mohcho upoBOAHXb HCcaeAosaHHH 
nojiHpHaaAHH ofpaxceHHux HMnyabcoB. 

TaHHM o6paaoM, onHcaHHan noHOC^pHaa cxaHAHH noaBoaaex ne xoabKo 
BecTH pa6oxy, npeAycMOTpennyio xexHHnecKHMH ycaoBHHMH, ho h j^bbt bo3~ 
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MOJKHOCTb AaJibHeHinero ycoBepniencTBOBaHHH annapaiypu c itejibio nocTa- 
HOBKH HccjieAOBaHHH, HB npeffnoaaraBiniixcH paHee. 

HoHOC$epHaH cxani^Hfl oScepBaxopfiH 6HJia paapaSoxana h naroxoBJieHa 
npH HenocpeAcxBeHHOM h aKXHBHOM ynacxHH HEHcenepa E. 11. HnKOJiaeBa, 
cx. jia6opaHxa B. K. IlHjieBa, MexannKOB B. H. CynpyHeHKO h II. F. Haaa- 
poBa H aBXopoB. 

Abxoph npiiHOCHX 6jiaroAapHOCxi> H. ByjiaxoBV aa nojieanHe cobcxh 
H yKaaaHHH no KOHcxpyHpoBanHK) h naJiaHCHBaHHio oxAejibHLix 6 jiokob cxan- 

AHH. 

JlHTepaxypa 

1. P. G. S u 1 2 e r. Sweep frequency ionosphere equipment. J. Appl. Phys., ^0, JV® 2» 

187—196, 1949. 

2. H. ByjiaTOB. MexoA nenpephiBHoro Ha6jiK)AeHHH nan Honoc^poH. TpyAH 

G0TM, 4, Bun. 3, 79, Tomck, 1936. 

3. A. I. Pressman, T. P. B 1 e w e 1 1. A 300 to 400 kilocycle eleptrically tuned 

oscillator. Proc. I R. E., 39, JVs 1, 74 — 78, 1951. 

4. Jl.B. MHTe./ibMaH. TejieBHsnoHHaH nsMepHTejiBHafl annapaxypa. PaAHOTexHHKa, 

6, JV® 6, 48, 1951. 
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AKAffEMHH HAVK CGGP 

H3BE0THH KPHMCKOH A C T P 0 ® H 3 H H E C K 0 H OBCEPBATOPHH 

Tom XVII, 1957 r. 


OB OnPEflEJIEHHH «CnOKOHHO0» HOHOCoEPbl 

H* Odum^oea 


B paCoTe aHajiHaapyeicH onpeAenenne cnoKOHHOM HOHoc^epu. npe^JiaraeTca MeTO^ 
onpeABJieHHfl cnoKOHHoro coctoahhh nonoc^epu ajih roAa MHHHMyMa cojiHeanoH aKTHs- 
HOCTH. PaccMaxpHEaeTCfl Bonpoc o bosmowhocth npHMeHeHHH saKona npocToro CJioa 
KpiOHKOBa — ^anMana k onacaHHio cnoKOHHoii HOHOC^epu, IlOATBepwAeHO, hto cyTOHHHH 
xoA KpHTHHecKHx HacTOT caoH E He yAOBJieTBopaeT saKony npocxoro cjioh. HanpoxHB, 
caoH Fj xopomo onHCLiBaexca ypaBHenneM npocxoro caoa. 

npOBeABHo conocxaBaeHHe Meatfly cpeflHHM a a flent H3MeHeHHeM KpHxnaecKOH aacxoxH 
flaa caoeB F 2 h co cpeflHHM aa flent o6n^HM HsayaenneM $aoKKyaoB b hhhhh , ancaaMH 
Boab^a, paflHOHaayaeHHeM Coanfla na Boane 10 cm h 1.5 m. HanSoaee bhcokhh ko3$$h- 
BjHeHx KoppeaaflHH (0.82) noa3raeH flaa cpeflHero HSMenenHa KpHxnaecKOH aacxoxH caofi 
Fi H paflHonaayaeHHa Coani^a Ha Boane 10 cm. 

ON THE CONCEPTION OF THE QUIESCENT IONOSPHERE, by /. A^. Odin- 
tsova, — A method for determining the quiet state of the ionosphere during the year of 
minimum solar activity is proposed. The possibility of applying Kruchkov— Chapman ’s 
law of the simple layer is considered. It is confirmed that the diurnal rate of the 
critical frequencies of the E layer does not satisfy the Kruchkov — Chapman's law. On 
the contrary, the Fj layer is well represented by this law. 

A comparison has been made between the average diurnal variation of the critical 
frequencies of the Fj and F 2 layers and the average diurnal total emission of flocculi in H«, 
the Wolf numbers, the solar radio emission at 10 cm and 1.5 m. The largest coefficient 
of correlation (0.82) was derived for the average variation of critical frequencies of the Fj 
layer and solar radio emission at 10 cm. 


BBEAEHME 

HsBeCTHO, ^TO COCTOflHHe BepXHHX CJIOeB HOHOC$epH B CHJIbHOH CTeneHH 
onpeflejiaeTCfl KopoTKOBoaHOBtiM HajiyaenHeM CojiHu;a: HonnaaitHfl aaMeiHo 
MeHfleTCfl He tojibko c HaMenenHeM aenHiHoro paccxoHHHH CojiHn;a, ho xaKH^e 
H c yBCJEHueHneM cojiHeanoH aKTHBHOcxH (o6pa30BaHHe naxen, ^jioKKyaoB, 
$aKejiOB, BcnumeK). Bonpoc 0 tom, KaKne h 3 oSpaaosaHKH b cojineaHOH 
aKXHBHOCXM Moryx 6 hxi> oxBexcxBenHHMH aa HOHOc^epHwe BOSMymeHHa, 
noKa ocxaexca oxKpHXHM. 
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HaH6onee BaJKHyio pojit b cosAaHHa: HOHoc^epnMx BOSMymeHHH arpaioT 
areHTti coJine^Horo npoHCxoHCAOTHH: h36htok KopoTKOBoaHOBoro HsaynenHe 
H KopnycKyaapHHe hotokh. 

flaa KoaHHecTBeHHoro anaansa aoHoc^epHHx BosMymenHH Heo6xoAHMO 
3HaTB, KaKaa AoaacHa 6 hti> HeBOSMymeHHaa Honoc^epa b AanHHH momcht 
BpeMeHH, 

B HacToamee BpeMa ae cymecTByex oAHoaaaaHoro onpeAeaeana cnoKoa- 
BOH HOBOC^epti. IIpoaBaeBHa paaaaaaoro poAa B03Myai.eBHH aoaoc^epH 
aacToabKo pa3Boo6pa3aH, a HMeaao: aaMeaeaae KpaxHaecKax aacxox a mb- 
aHMaabBbix AeHCXByK)^^Hx blicot, noaBaeaae caopaAaaecKHx caoes, ah$" 
^yaaocxb b caoax, Boapacxaaae noraoa^eaaa a x, a., — axo Bce axo coaAaex 
6oabaiHe xpyAaocxa b oapeAeaeaaa Kpaxepaa BOSMymeaaocxa aoaoc^epM. 

B aaxepaxype name Bcero Bcxpeaaexca aoaaxae «cpeAHeB» Boaoc^epu 
[2], KaK ocaoBH ajih aaaaaaa B03Myu^eaaB. BosMya^eaaa oaeaBsaiox Kaa 
oxKaoaeaae aapaMexpoB aoaoc^epH (b ocbobbom KpaxaaecKHx aacxoT a 
MHBHMaabHLix AeHCXByK)Bi,Hx BMCOx) OX BeKoxopbix cpeABBx saaaeaaa. 3a 
xaKae cpeAaae aHaaenaa aacxo apaaaMaiOT cpeAHee apa^MexanecKoe aa 
oapeAeaeaBHa aaiepBaa BpeMeaa, cKoabaamee cpeAsee apa^MexaaecKoe, 
MeAaaaaoe aaaaeaae a x. a. 

IlepBbie abs oapeAeaeaaa ae yaaxHBaiox poaa oxAeabaHx caabaHX Boa- 
Myu^eaaB (aaapaMep, 6oabinax aoBHnieaaa aaa noaajKeaHa KpaxaaecKHX 
aacxox a x. A‘)» ^ peayabxapyiomee cpeAaee aaaaeaae Aaa AJiHxeabaHX BOa- 
Mya^eaHHx aepaoAOB Mojaet aaaaaxeabao oxaaoaaxbCH ox acxaaaoro cno- 
KOBBoro aaaaeaafl. 

MexoA Bbiaacaeaaa MeAaaaH aoaBoaaex acKaioaaTb OTAeabaue 6oabniBe 
Koae6aBBH, apa axoM apeAnoaaraexca paBaoBepoaxaocxb noaoJKaxeababix 
a oxpaaaxeabBbix oxKaoaeaaa KaKoro-aa6o napaMexpa ox ero caoKoaaoro 
aaaaeaaa, axo ae apeACxaBaaexca Aocxaxoaao o6ocaoBaaabUii Aaa aoaoc^^epu. 
KpBBHe pacnpeAeaeaaa oxKaoaeBaa ox MeAaaaaoro aaa cpeAaero aaaaeHaa 
MOHCBO caaxaxb caMMexpaaebiMa xoabKO Aaa 6oaee aaa Meaee caoKoaawx 
* nepaoAOB BpeMeaa. J],aa BoaMyaneaaHX aepaoAOB axa apaBHe SyAyx aecaM- 
MexpaaaH. MeAaaaa MOJKex 6HTb aoBHmeaa aaa noHameaa no oxaoaieHBK) 
K cnoKOHHOMy aepaoAy, b aaBacaMocxa ox xoro, Kaaoro poAa B03Mya^eaBa 
npeo6aaAaaB. 

CaeAOBaxeabHO, Aaa apaBaabaoa oaeaKa cnoKoaaoa aoaoc^epH Beo6- 
xoabmo, axo6bi MexoA oapeAeaeaaa cnoKoaaoa aoaoc^epH 6Ha ocaoBaa aa 
^HaaaecKax npeAcxaBaeaaax o6 ocbobbhx B03Mymaion];ax areaxax (yabxpa- 
^HoaexoBOM aaayHeaaa a Kopaycayaapabix aoxoKax), ax BaaBMaoa poaa a 
MexoAax ax acaaiOHeana. 

1. nPEA^ArAEMWa METOA OnPEflEJIEHHa 
CnOKOflHOrO COCTOflHHH HOHOCOEPW 

Hacxoaa^aa pa6oxa ocHOBaaa aa paccMoxpeaaa aKcnepaMeaxaabBHX 
Aaaabix o cocxoaaaa aoBoc^epti c anpeaa 1954 r. no anpeab 1955 r. 3xox 
nepaoA xapaaxepaayexca caaSoa aKXBBaocxbio Goaaua, oxcyxcxBaeM caab- 
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HHX MarHHTHHX B03MymeHHH, THflHHHHMH H0H0C(J>epHHMH XapaKTepHCTMKaMH. 
OKcnepHMeHxajibHHH MaiepnaJi o coctoahhh HOHOC$epH noJiyneH Ha hoho- 
c$epHOH nanopaMHOH cTanHHH KpHMCKOH acTpo$H3HHecKOH o6cepBaTopHH 
(cm. CTaTBK) H. A. CaBHHa h A. H. ASpaMCHKO b ashhom tomb). IIojiyHeHHe / 

BticoTHO-qacTOTHHx xapaKiepHCTHK Ha ciaHHHH npoBOAHjiocB Hepea Ka>KABie | 

15 MHH., a BO BpeMH aKTHBHHX HpOAGCCOB HB CoJIHAB HJIH MarHHTHHX B03- [ 

MymeHHH — nepea 5 mhh. hjih HenpepHBHO. Ha6jiK)AeHHfl BejiHCb eHceAHesHo j 

c 5 AO 22 HacoB, KpoMe BOCKpecHHX ahbh, H3-3a npo^HJiaKTHnecKHx pa6oT ; 

Ha HOHOc^epHOH cTaHAHH oTcyTCTByioT AaHHHe 3a aBrycT mbchh;. B HOH6pe 
H AOKaSpe HaSjiioAeHHfl npoBOAHJiHCb c nepepHBaMH, nacio tojibko b mombeth 
BOC xoAa H 3axoAa CoJiHAa. xapaKTBpHCXHKH aKXHBHMX npoABCcoB na 

Co ARAB HCn0Ab30BaAHCb AaHHHB CAy3K6H CoAHAa, a XaKHCB Ha6AK)AeHHa 
Ha BHGaaXMBHHOM KOpOHOrpa$G KF-l. 

J^aHHHB O COCXOHHHH MarHHXHOrO nOAfl 3bMAH 6hAH HOAyHBHLI 
A. C. ^BOpHHlHHHM HB BBpHaAHOHHOM MarHHXOrpa$B KpHMCKOH aCXpO$H3H- 
HBCKOH o6cBpBaXOpHH, 

CHHXaa, HXO 6oAbniHHCXBO MOHOC^BpHHX B03MymBHHH HMBBT COAHBHHOe 
npOHCXO>KAeHHG, MH HOABBprAH XmaXBAbHOMy CpaBHGHHK) XOA KpHXHHBCKHX ; 

Hacxox aa OXAOAbHHB AHH C BHCBAHBBHHMH Ha6AK)AeHHHMH CoAHAa H aanHCHMH f 

MarHHXHoro hoah 3bmah. Ox6op chokohhhx ahbh hpoboahach aa nopHOA 
c anpBAH 1954 r. no anpBAb 1955 r. IIpH axoM «cnoKOHHHM» ahbm cahtbach 
xaKOH Aenb, KorAa: 1) na noBBpxHocxn Coahah oxcyxcxBOBaAH noAopoAHHe 
(|)AOKKyAH H HHTBHCHBHOCXb KBAbAHBBHX $AOKKyAOB, a TBKJKB npOXy6BpaH- 
ABB H BOAOKOH 6HAa MBAB; 2) MarHHXHOB HOAB 3 bMAH MOHCHO 6haO CHHXaTB 
<(CnOKOHHHM», X. B. iT-HHABKC 6hA MBHbHIB 3; 3) HOHOC^Gpa HMBAB 
o6hKHOBGHHHH CyXOHHHH XOA H Ha BHCOXHO-aaCXOXHHX XapaKXGpHCXHKaX 
oxcyxcxBOBaAH AH$$y3H0CTb H pasAHAHoro poAa paaBBXBABHHH. Hbo6xo- 
AHMO OXMBTHXb, HXO npH OT6opG CHOKOHHHX AHBH COCXOflHHG • KOpOHH H B© 
B03M0HCH0B BAHHHH6 Ha HOHOC^Bpy HB yHHXHBaAHCb. 

B OXAHHHG OX ^p6AHAy^^HX M6TOAOB, OHHCaHHHH BHOIB MBXOA OT6opa ^ 
CnOKOHHHX ahbh HOaBOAHBT yHHTHBaXb SOAbHlB ^HSHHBCKHX ^BKXOpOB, 

KOTOpHB OKaaHBBIOX BAHHHH8 HB HOHOC$Gpy, B HOXOMy npBACXaBAHBXCH HBM 
6 oAB 6 npaBHAbHHM. 

Oxo6paHHHH HBMH MaTGpHBA n 03 B 0 AHA HOCXpOHTb cpBAHHH CyxOHHHi 
XOA KpHXHHBCKHX HBCTOX A^fl oSHKHOBBHHOrO AyHB, HpHBBAeHHHH HB $Hr. 1, 

IIpaKXHHBCKH, npH TBKOM AOBOAbHO HCBCTKOM OT6opG, B KaXGropHK) CHOKoft- ‘ 

HHX 6uA0 OXHBCBHO CpaBHHXBAbHO MBAOB (4 — 5 AHBH B KBHCAOM MGCHAO) KO- 
AHHBCTBO AHBH. 

BbPOHTHO, HXO npH 6oAbni6H COAHBHHOH aKXHBHOCXH BH6paTb CnOKOHHHt 
AHH TBKHM CnOCo6oM 6yABX yaCB HBBOaMOHCHO, — o6 aXOM rOBOpHT TOT $aKT, i 

HXO B HHBapB, B ^BBpBAB H MapXB 1955 T, CHOKOHHHX AHBH BOBCB HB OKBSaAOCb. ' 

IIpBAAaraBMHH mbtoa mowbt xapaKXGpH30BaTb cnoKOHHyio HOHoc^epy 

TOAbKO B HBpHOA MHHHMyMB COAHBHHOH aKXHBHOCXH. 
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2 . nPOBEPKA B03M05KH0CTH nPHMEHEHnH yPABHEHHH I 

npocToro cjioh kpfohkoba— nanMAHA 

K OnHCAHHH) CnOKOflHOfl HOHOCOEPBI 

Ha TeopHM npocToro cjioh, ocHOBaHHOH na npeAnoJiOHceHHHx, hto hohh- 
SHpyromce HajiynenHe MOHOxpoMaxHHHO, HOHoc^epa HaoxepMHHHa, 

$Hn;HeHx peKOMSaHai^HH He mueuaeTCH c bhcoxoh, cjieAyex, hxo [ 3] j 

TV = const y/cos ^ (0 ^ 

HJIH • 

/kp~Vcosx(0- I 

I 

PaCCMOXpHM BOnpOC O B03M0HCH0CXH npHMGHeHHH XeOpHH HpOCTOrO CJIOH ! 

AJIfl OHHCaHHH CnOKOHHOH MOHOC(J)epH. G 3XOH I^eJIBK) flJIH CnOKOHHLlX AHeH> I 



Mockoeckoe 9peM/i 


<DHr. 2. CyxoHHue HSMeHenna kphthhcckoh aacToxH fljia cjioeB Fj h E aa 

27 anpejia 1954 r. ' 

VcS^; -/up. 

OTo6paHHLix onHcaHHHM BMiiie cnoco6oM, 6 ijijih npoBo/ieHH conocxaBJieHHH 
MeHtfly CyXOHHHMH H3MeHeHHHMH KpHXHHeCKHX HBCXOX H 1^COSX(0* ^ 

HsBecxHO [1], Hxo KaK Bticoxa cjioh Fg, xaK h ero ajieKxpoHHan KOHiieH- 
xpai^HH no/iBepHceHLi sHaHuxeJibHfciM Kojie6aHHHM J^a>Ke b cnoKOHHue ahh* 

9 th H 3MeHeHHH Moryx 6 htb CBR^anu co SHaqnxejiBHHM HaMenenHeM xeMnepa- 
xypH Ha axHx BHcoxax. CyxoHHue KOJie6aHHH KpHXHnecKOH nacxoxLi ne chm- 
MexpHHHM OXHOCHXeJIBHO HOJiyAHH, B JieXHee BpeMH Ha6jIK)AaK)XCH ABa Ma- 
KCHMyMa KpnxHHecKHx Hacxox. y>Ke na axoro cjieAyex, hxo cjioh Fg ne mojkbx . 

onHCMBaxBCH ypaBHeHHeM npocxoro cjioh. 

HanpoxHB, Apyrne hcxohhhkh [ 1], [4] yKaaHBaiOT, hto cyxoHHHe Bapna- 
AHH cjioeB Fj H E xopomo corjiacyroxcH c aanoHOM npocxoro cjioh. C agjibio 
npoBepKH axoro nojiojKGHHH ajih nan^Aoro cnoKOHHoro ahh b anpejie, Mae, 

HiOHe, Hiojie H ceHXH6pe (cnoKOHHHe ahh BH 6HpajiHci> no yKaaaHHOMy BHoie 
cnoco6y) xxpoHjiacb KpHBan cyxoHHoro muemnvLH KpHXHHecKOH qacxoxH. 

Ha axox >Ke rpa$HK 6Lijia HaHecena KpHBan HaMenennH '^cosx(^) • $Hr. 2 
npHEGAOH npHMep noAo6Horo conocxaBJieHHH. 

Ha $Hr. 2 cjieAyex, hxo cyxoHHHe HaMeneHHH KpHXHHecKOH hhcxoth cjioh 
F j CHMMexpHHHBI OXHOCHXeJIbHO HOJiyAHH H XOpOIHO CJIGAyiOX 3a XOAOM 

l/cosx(0» ^^ro HeAb3H CKaaaxB o xoa© KpHxnqecKHx qacxox ahh cjioh E. 
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yro^nmMa h 6oaBmeH HaranAHocx H 6 ijjih n ocTpoeHU ajih KaacAoro 
CnOKOHHOrO aha KpHBUe aaBHCHMOCTH /Kp/^^cosx(0 OT BpeMGHH t, KOTOptie 

npeACTaBJiGHH Ha ^hf. 3. B HHiepBaae ot 10 ao 16 nacoB, kofab cjioh 
H aH6oaee ycToOTHB, xoa hphboh CBHAeTejiBCTByeT o xopomeM coBnaAenHH 
I pacHGTHHX H 3 KcnepHMeHTajibHHx ashhhx. flejieHHH, npoHcxoAflimie npH 

BOCXoAe H aaxoAe CoJiHAa, B aghhoh pa6oTe hg paccMoxpGHH. Ha KpHBHx 



Onr. 3. OTKJiOfieHHe aKcnepHMeHTajitHHX Aannux or pacneTHHX jxjia. cjioh Fi h ajih cjioh E. 

^HF. 3 MOH{HO aaKfllOHHTb, HTO nOBGAGHHG CJIOH E ypaBHGHHGM npOCTOFO 
CJIOH HG OHHCHBaCTCH. CpGAHHG KBaApHTHHHHG yKJIOHGHHH OT CpGAHGFO apH$- 
MGTHHGCKOFO 3HaHGHHH B yKaSaHHOM HHTGpBaJIG BpGMGHH A^IH CJIOGB Fj H E 
npHBGAeHH B Ta6jl. 1, H3 KOTOpOH BHAHO, HTO 3TH yKJIOHGHHH A^IH CJIOH Fj 
HGSHaHHTGJIBHH HO CpaBHGHHK) C TOHHOCTbK) H3MGp6HHH KpHTHHGCKOH HHCTOTW 

(0.1 Mrn;) h hmh mojkho npGHG6pGHb. fljiH cjioh E 3th yKjioHGHHH 6oJibinG 

TOHHOCTH H3MGPGHHH KpHTHHGCKOH HaCTOTbl. BopOATHO, OHH HGCJiyHaHHH, 
OAHaKO npHHHHbl THKOFO HOBGACHHA CHOfl E HOKH GlAG HG HCCJIGAOBaHH. 

IIoJiyHGHHHH HaMH pG3yjIbTaT CBHAGTGJIbCTByGT 0 TOM, HTO CJIOH E ypaB- 
HGHHGM npocToro cjioh hg onncHBaGTCH, hto HaxoAHTCH b corjiacHH c pa6o- 
TaMH [5], [6]. 

CjIGAOBaXGJIbHO, TGOpHK) npOCTOFO CJIOH KpiOHKOBa — HoHMaHa K OHHCaHHIO 
CHOKOHHOFO COCTOHHHH HOHOC^GpH, 3a HCKJIIOHGHHGM CJIOH Fj, npHMGHHTb 
HGAb3H, 
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Ta6jiHi|a 1 

CpenHHe KBaApaTH^HHC yKnOHCHHH 


flaxn 

5/IV 

27/TV 

i7/y 

19/VI 

2/vn 

10/lX 

CaoH Fi 

0.04 

0.069 

0.04 

0.057 

0.065 

0.037 

CaoH E 

0.094 

0.11 

0.18 

0.14 

0.22 

0.19 


3. COnOCTABJIEHHE HOHOCa)EPHMX H COJIHEqHHX AAHHUX 
nPH HHTEPBAJIE yCPEflHEHWfl 3A 0;^HH JlfiRh 

IIpH 6ojiee bhcokoh coJineTOOH aKTHBHocxH npaKraqecKH HeB03M0)KH0 
OTo6paTb cnoKOHHHe ahh onHcanHHM BHme cnoco6oM. HoaxoMy i^eitecoo6- 
pasHO paccMoxpexb BJiHHHHe oxAejibHbix ^aKxopoB cojiHeraoH aKXHSHOcxH 
Ha HOHOc^epy. 

B cooxBexcxBHH c npeAHOJioHteHHeM A. B. CeBepnoro h peayjiBxaxaMH pa- 
6 oxh [ 7 ] 0 xoM, Hxo c ^jioKKyaaMH MOJKex 6 HXb CBflsaHo ycHHenne yjibxpa- 
$HojiexoBoro HaJiynenHA h j^onoJiHHxejibHaa HOHHsai^HH b HOHOc^epe, 6 hjio 
npoBeAeno conocxaBJieHHe Men^Ay cpeAHHM HaMeHenneM KpaxanecKOH na- 
CTOXH (A/kp) 3a ACHb AJIH CJIoeB F2 H Fj H o6iAHM HSJiyHeHHeM $JIOKKyaOB 
B jiHHHH Ha. HoA o6mHM H3JiyHeHHeM $jioKKyjioB HOApasyMeBajiacb cyMMa 
npoH 3 BeAeHHH cpeAHHX Ha-HHxencHBHocxeH $jioKKyjiOB Ha cooxBexcxByiomyK) 
naomaAb *. 

ConocxaBaeHHe npoBCAeno 3a speMH c Man no cenxflSpb 1955 r. 

HpoMejKytOK BpeMenn b xenenne KajKAoro MecHAa Bu6paH xaK, hxoSm 
B 3X0 BpoMH 6uno HaH6oabinee hhcho $aoKKyaoB. CpeAHee HaMenenHe Kpn- 
THHecKOH HacxoxLi ‘BHTOcaeHo no $opMyae: 

^ /kp /cnoK 

\ 7 f cnoK 

A/kp = , 

TAB n — HHcao H3MepeHHH. MaMepeHHfl, xaK nee KaK h b 1954 r., npOBOAH- 
ancb Hopes KancAbie 15 mhh., c MOMeHxa BoexoAa h ao aaxoAa CoanAa (Hsae- 
HHH, npoHcxoAfliAHB HpH BOCxoA© H saxoA© CoaHAa, HCKaionaancb). G Aeabio 
oabhkh poan xoabKo ^aoKKyaoB b HOHHsaAHH HOHOC$epH npH BHHHcaeHHH 
cpeAHero usMenewa KpnxHHecKOH nacxoxbi h 3 o6mero HHcaa H3MepeHHH 
Sbian HCKaiOHeHH caynan BcnbimeK, coanenHHx naxen h MarnHXHbix B03My- 
niieHHH. JI^aHHHe 0 Kopone xaKHte He yHHXHBaaHCb. 

CnoKOHHHM AHeM cHHxaaca A^Hb, KorAa MarHHXHoe noae SeMan chokokho; 
HOHoc^epa HMeex HopMaabHHH cyxoHHHH xoa h o6mee HaayaeHHe |>aoKKyaoB 
B aHHHH Hft HaHMeHbniee (oxcyxcxByiox bchheikh). Kbk 6biao yKasano, naay- 
HeHHe $aoKKyaoB {^) b aHHHH Ha npeAcxaBaeno b bhab: 

0=2^/, 

* j[(aHH£i6 06 o6iAeM HsayneEHE ^oKKyaoB b aHHHH sa Biii6opHUH nepnoA BpeMemt 

6£iaH HpeAOCTaBaeHLi G. H. FonaciOKOM. 
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rfle S — njiomaflb $jioKKyjia h / — cpeAHaa HHTeHCHBHOCxb (|)jioKKyjia 
B eAHHHII,aX HHTeHCHBHOCTH COCeAHerO C (J)JIOKKyjIOM AHCKa CoJIHAa. 

06e KpHBbie h npeACTaBJiCHU na $Hr. 4. fljia npHMepa npuBeAeKw 
KpnBLie 3 a Hiojib h aarycx. Mo>kho aaMexHXb, hxo b abjigm Me>KAy bxhmh KpH- 



OHr. 4. ConocxaBJieHHe cojinexHux h HOHoc^epnux AasHtix. 

CJIOH F,; A/j^p Cjioa F,; :—A — A — A — 

paAHOHBjiyaeHHe Cojinaa aa bojihc 10 cm; — X — X — X — paAHOHSJiyHeHHe CoJiHua 
Ha BOJIHC 1.5 m; — 0—0—0— ancjia Bojib^a. 

BHMH Ha 6 jiioAaexcfl KoppejiHii,HH, a b KOHKpexHHx caynaflx ee Hex. OHeBHAHO, 
npH 6 oJibmHX HHxepsajiax ocpeAHenna KoppeJiflH,HH Sy^ex Jiyame. Ko 3 $$if- 
AHeHXH KoppejiHAHH ajih cjioeB Fg H Fj npHseAGHH B xa 6 ji. 2. Ha axox mo 
rpa$HK HanecenH ancjia Bojib^a [12] h AasHHe o paAHonajiyqeHHH Cojihab 
H a BOJiHax 10 CM H 1.5 M. IIocjieAHee CAeJiano c AeJibio BHHCHeHHH bjihhhhh 
B epXHHX HaCXeH XpOMOC$epH H KOpOHH Ha HOHHSaAHK) HOHOC^epH. Ko 3 $$H- 
AHBHXH KOppeJIflAHH npHEGAGHH B Xa 6 jl. 2. 
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Ta6jtHD[a 2 

Ko9(J>$HHHeHTH KOppeJiaaHH 


CpaBHHBaeMUe BeJlHBRHLI 

4 / CJIOH F. 
'kp ‘ 

A f CJIOH P, 
HP * 

OOmee HSJiyHeHHe ^jioKKyjiOB b 
JIHHHH 

0.78 

0.65 

PaflHOH3JiyHeHHe Gojihab na bojt- 
He 10 CM 

0.82 

0.68 

PaAB0H3JiyqeHHe Cojinaa na boji- 
ne 1.5 M 

0.47 

0.3 

^HCJia Bojit$a 

0.68 

0.35 


^aHHHe o pa;^HOH 3 Jiy^eHHH Cojiima na bojihc 10 cm b 3 hth h 3 [ 8 ], a asih- 
HHe Ha BOJiHe 1.5 m itojiy^enH na pa^HOTeJiccKone KpLiMCHon acTpo$H 3 HHe- 
CKOH o6cepBaTopHH [9]. 

Ha npiiBe;^eHHHx KpHBWx, a xaKHce xaSji. 2 BH;^Ho, hto jiy^nnafl Koppe- 
Ha6jiH)flaeTCfl MejKfly cpeAHHM HSMeneEHeM kphthhcckoh hbctoth 
cjiofl Fj H paAHOH 3 jiyHeHHeM CojiHi^a na BOJine 10 cm, 

CjieAOBaxeJiBHo, npn sHGope chokohhhx ahch hcoSxoahmo o 6 fl 3 axejibHo 
yHHXHBaxB 10 cm pa;^HOH 3 JiyHeHHe GojiHD;a. 

G ApyroH cxopoHBi, axo yKasHBaex na xo, hxo noHH 3 an;HH cjioh Fj xecHo 
CBHsaHa c cocxoHHHeM xex o 6 jiacxeH CojiHn;a, KoxopBie oxBCxcxBeHHH 3 a o 6 pa- 
soBaHne 10 cm paAHOHSJiyHeHHH, x. e. b ochobhom c cocxoHHHeM BepxHCH 
xpoMoc^epH, qxo naxoAHTca b cooxbgxcxbhh c xeopexHnecKOH pa 6 oxoH 
H. G. IIlKjioBCKoro [ 10 ]. 

flo;^coH H Kobhhfxoh b cbohx pa 6 oxax [ 13 ], [ 11 ] yKasuBaiox na cbh 3 b 

MGJKAy KaJIBAHGBHMH ^HOKKyjiaMH H nOBBlmeHH 0 M paAHOHpKOCXH Ha AHCKG 
GojiHAa Ha 10 cm BOJinax. IIoaxoMy motkgx npeACTaBJinxB hhxgpgc hpobgabhhg 
CO nOCXaBJIGHHH MGHCAy napaMGXpaMH HOHOC^GPBI, C OAHOH CXOpOHBI, H paAHO- 
H 3 JiyHGHHGM GojiHAa Ha BOJiHG 10 CM H KajiBi^nGBHMH ^jioKKyjiaMH, c ApyroH 
CXOpOHBI, c XGM, HXo 6 bI BBIHCHHXB BSaHMHyK) pOJIB noCJIGflHHX A^ySt ^aKXOpOB 

npn onpGAeJiGHHH chokohhoh hohoc^PH. 

PaCCMOXpGHHG B03HHKaH)D^HX 3A6CB HOBBIX BOHpOCOB 6yAGX npOBGAGHO 
B nocjiGAyiomHx pa6oxax. 

B aaKJiiOHGHHG BHpaHtaio rHyGoKyio SaaroAapHocXB H. A. GaBHHy 3 a 
pyKOBOAcxBO H noMomB B npoBGAeHHH HacxoamGH paSoxH. fl 6 jiaroAapHa 
xaKJKG npo^Gccopy A. B. GcBcpnoMy aa paA aghhbix yKaaaHHH b npoAGCce 
paSoTH. 
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